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9tO D,H(J)pOBaH KOHHH KHHrH, XpaHHII];eHCH JIJIR HOTOMKOB Ha 6H6jIHOTeHHbIX HOJIKaX, Upe^KJie HGM ee OTCKaHHpOBaJIH COTpy;],HHKH 

KOMHaHHH Google B paMKax HpoeKTa, d^gjib KOToporo - c;],ejiaTb KHHrn co Bcero MHpa ;],0CTyHHbiMH nepes HHTepnex. 

riponijio ;i,0CTaT0HH0 MHoro BpeMCHH jiJi^ Toro, ^To6bi cpoK jiepLCTBn^ aBTopcKHx HpaB Ha 3Ty KHHry HCTGK, H OHa Hepenijia b CBo6o;],Hbm 
jlocTju. KHHra nepexo^i^HT b CBo6o;],Hbm j^octjh, gcjih na nee ne 6bijiH HO^anbi aBTopcKHe HpaBa hjih cpoK ^i^eiicTBHH aBTopcKHx HpaB 
HCTGK. riepexo;], KHHrH B CBo6oAHbiH ;],0CTyH B pasHBix CTpanax ocyn],ecTBjiHeTCH no-pasnoMy. Khhfh, Hepeme^i^niHe b cboGo^^hbih ^ocxyn, 
3T0 nam kjhoh k nponijiOMy, k 6oraTCTBaM hctophh h Kyjibxypbi, a TaK:a<:e k snaHHHM, KOTopbie nacTO xpy^i^HO naHTH. 

B 3TOM 4)aHjie coxpaHHTCH Bce homgtkh, HpHMenaHHa h ;];pyrHe sanncH, cym^ecTByioni^He b opnrHHajibHOM H3;],aHHH, KaK HanoMnnaHHe 
o TOM ;],ojiroM nyxH, KOTopbm KHHra npomjia ot HS/i^axejiH jio GhGjihotgkh h b kohghhom HTore jio Bac. 

IIpaBHJia Hcnojib30BanHH 

KoMHaHHH Google rop^i^HTca tgm, ^to coTpy^HH^aex c 6H6jiHOTeKaMH, ^To6bi nepeBecTH khheh, Hepeme;i,mHe b cboGo^i^hbih ^i^ocTyn, b 
u,H(J)poBOH (J)opMaT H c^i^GJiaTb Hx HiHpoKO^i^ocTyHHbiMH. Khheh, HepeniG^i^niHe B CBo6o;],HbiH ^ocTyn, HpHHa;],jie:a<:aT o6n],ecTBy, a mbi jinnib 
xpaHHTejiH 3Toro ;],ocTOHHHH. TeM He Menee, 3th khhfh ;],0CTaT0HH0 ;],oporo ctoht, nosTOMy, htoGbi h b ^ajibHeHmeM npe^i^ocTaBjiHTb 
3T0T pecypc, MBI Hpe;],HpHHHjiH HeKOTopbiG ;],eHCTBHH, Hpe^OTBpan],aion],He KOMMep^ecKoe HCHOJibsOBanHe khhf, b tom ^hcjig ycTanoBHB 
TexHHHecKHe orpanHneHHii na aBTOMaTHnecKne sanpocbi. 

Mbi TaKTKe HpocHM Bac o cjie;],yK)ii],eM. 

• He HCHOJibsyHTC 4)aHJibi b kommcphcckhx u^ejiax. 

Mbi pa3pa6oTajiH HporpaMMy Hohck khhf Google j^ji^ Bcex HOJibsOBaxejieH, H03TOMy HCHOJibsyHxe 3th 4)aHjibi TOJibKO b jihhhbix, 
HeKOMMep^ecKHx D,ejiHx. 

• He OTHpaBji^HTC aBTOMaxH^ecKHe saHpocbi. 

He OTHpaBjiHHTe b CHCTCMy Google aBTOMaxHHecKHe saHpocbi jiio6oro BH^i^a. Ecjih Bbi sanHMaexecb Hsy^eHHCM chctcm ManiHHHoro 
HepcBO^a, OHTH^ecKoro pacH03HaBaHH:a chmbojiob hjih ;i,pyrHx oGjiacxen, rj^e ^i^ocxyn k 6ojibmoMy KOJinnecTBy TCKCxa Mo:a<:eT 
OKasaxbCH hojicshmm, CBH:a<:HTecb c naMH. ^jih 3thx D,ejieH mm pcKOMCH^i^yeM HCHOJibsOBaxb MaxepHajibi, Jiepeuiefljjine b cboGo^i^hbih 

• He y;];ajiHHTe aTpH6yTbi Google. 

B Ka:a<:^OM 4)aHJie cctb "bo;],hhoh snaK" Google. Oh hosbojihct HOJibSOBaxejiaM ysnaxb 06 3tom npocKxe h noMoraex hm naHTH 
;],OHOJiHHTejiBHBie MaTcpHajiBi HpH HOMOHi^H HporpaMMbi HoHCK KHHF Googlc. Hc y^i^ajiHHTe ero. 

• /l^ejiaHTe 3to saKOHHO. 

HeaaBHCHMO ot toto, hto Bbi HcnojibsyHTe, ne 3a6y;],bTe npoBepHTb saKOHHOCTb cbohx ^j^chctbhh, 3a KOTopbie Bbi neceTe nojinyio 
OTBeTCTBeHHOCTb. Hc ^yMaHTe, MTO ecjiH KHHra nepenijia b CBo6o;],HbiH ^ocTyn b CIIIA, to ee na 3tom ocHOBannH MoryT 

HCHOJIbSOBaTb HHTaTeJIH H3 ^l^pyTHX CTpaH. yCJIOBHH JI^JIR HepeXO^a KHHTH B CB06o;],HbIH ;],OCTyH B pa3HbIX CTpanax pa3JIHHHbI, 

H03T0My HCT e^i^HHbix HpaBHji, H03BOJiHion],Hx OHpe^i^ejiHTb, Mo:a<:HO jiH B OHpe;],ejieHHOM cjiynae HCH0Jib30BaTb onpe^ejieHHyio 
KHHry. He ;];yMaHTe, ^to ccjih KHHra HOHBHjiacb b Hohckc khhf Google, to ee Mo:acHO HCH0Jib30BaTb KaK jtojiho h rjie yro;],HO. 
HaKa3aHHe 3a napymeHHe aBTopcKHx npaB Mo:H<:eT 6biTb onenb cepbe3HbiM. 

O nporpaMMe IIohck Knnr Google 

MhCCHH Google COCTOHT B TOM, HTo6bI OpraHH30BaTb MHpOByK) HH4)0pMaH,HK) H C^l^CJiaTb CC BCeCTOpOHHC ;],OCTyHHOH H HOJie3HOH. 

HporpaMMa Hohck khhf Google noMoracT H0Jib30BaTejiHM naHTH khhfh co bccfo MHpa, a aBTopaM h nsj^diTeji^M - hobbix HHTaTejien. 
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Hammarsten, Hamniarsten (1. c.) 

BeyKjieHHOBOfl khcjio- HyKJieHHosoit KHCJiorb bjiIh- 

rfeBT> oauT'b Loew'a, nie Ha pocTT», npoHBHB- 

B^iiiiHie Ha pocTi«. meecH bt* onuvh Loew*a. 

AaBaTHb AaioTh 

KHCJIOTU BT> KHCJIOTfal IlpH 



riPE^lHCJIOBIE. 



nepBOHanajibBo da^yMauHaH mhok) paCora no ceoeMy coAepncaHiio 
6ujia HtcKOJibKO HHOio, H'bu'b Ta, ktj KOTopoft OTHOCHTCfl 3T0 npe- 
AHCJioBie. 

Moed iiepBOHa^aJibHoii ii'l^JibK) 6ujio HSCJi'feAOBaHie oTHomeniH Jie- 
ixnTHHa Kh npoueccy paajiowenifl CO2 ^ seJienuTh opranax'b. Ho, 
no M'fep'fe Toro, KaKij a odAyMbiBa-Tb, Kan-b aKcnepHMCHTajibHo no- 
flofixH Kh axoMy Bonpocy, HJia ueuH BUHCHHJiocb, hto, npeHCAe ^wb 
p'feuiaTb Bonpocb o pojin 3Toro 4)oc(|)opoopraHHHecKaro coeflHHeHifl, 
Heo6xoAHMo BbiflCHHTb 6o;rfee o6miift h ochobhoA Bonpocb o npe- 
spamieHiHX'b (|)oc(J)opa. OxHOCHTejibHO axoro ajieMenxa, KaKi, h bo- 
o6me oTHOCHxeJibHo 30JibHbixT> ajieMCHTOB'b, naujH CB^A'feHiH qpea- 
BbiHafiuo orpannqeHbi. Mh 3HaeMi> TOJibKo, ^to U'l^KOTopue m^b 

EHXli, H B'b TOM'b HHCJI* ()[)0C4)0p'b, 6e3yc;iOBHO Heo6XOAHMbI AJIfl 

>KK3HH pacTenifl, 3HaeMT> oxqacTH, hst* KaKnx^ coeAHHenift nocji^A- 
nee Mo>KeTi> vlxi> 6paTb, ho, hto ch hhmh nponcxoAHTb ci> MoiieuTa 
nocTynjienia B'b pacxenie, 061, ^TOM'b mu hohth Hnnero ne snaeM'b. 
A Me>KAy rfeM-b, 6jiaroAapfl B3aHMH0ft saBHCHMocxH Bcfex'b npouec-. 
cobtj, C0BepulaI0^^Hxcfl B'b pacTeniH, Cez'h axoro ne MOHcexi. bhhc- 
HHXbCfl He xo;n>Ko SHaHeme BXHx-b ajreMeHxoB-b, ho h sHaHenie 
X. H. oprafloreHOB'b C,H, h N, oepamaBUinx-b ao chxt> nop-b na 
ce6H rjiBBHoe BHHMame. CpeAH sojibHux-b ajieMeHxoB'b H3c;i']^A0BaHie 
({>oc({)opa, BxoAHoxaro bi> cocxaB-b xaKHXi> coeAHHeHift, KaK7> nyKJie- 
HHi) H jieuHXHHi> cxoHxi> Ha nepBOfi oqepeAH. IlepBaii nonuxKa K-b 
paaiHCHeHiK) npeBpan]^eHifi dxoro ajieMenxa 6ujia CA^ana mhoio B'b 
1900 roAy B'b JleflnnnrcKOM'b BoxaHHqecKOM'b HHCXHxyrfe. Bjiaro- 
. AapH npniffeHeHiK) jmmb KaqecxBeHHaro UHKpoxHMHHecKaro Me- 
xoAa OHa ocxaBJiHJia MHoraro Hcejiaxb bt. CMwcJii AOKasaxeJibHocxH 
BbicKasaHHUX'b Bi> uefi saKJiioqeHifi. 

Iloaxoiiy, B'b Aa;n>H'feflQiefi pa6oxdb a o6paxHJica K'b 6o;rfee Ha- 
AeHCHOMy B'b xaKHXi> cjiyqaax'b MHKpoxHMHqecKOMy MexoAy. 

IIpaBAa, Ha nepBbix'b >Ke nopax-b mh'^ npnuiJiocb HaxojiKHyxbca 
na 3axpyAHeHie: oxcyxcxBie BbipaeoxaHHux-b mcxoaobt, KOJiH^ecxBeH- 
Haro oxAtJienia h onpeA'tJienia pasjiHqnbix'b coeAHHenift (j[)oc(j[)opHofl 
KHCJioxH. 3a HCKjnoqenieM'b onpeA'feJieHifl JienHXHHa Bcb ocxa;ibHua 
onpeA'feJieHia (J)oc(j[)opHbix'b coeAHHenift, BcxpdfenajiHCb JiHUJb B'b jih- 
xepaxyp'fe no hchboxhoA xhmIh h npnxoM'b bt, BHA'fe eAHHHqnMX-b 
pasposneHHHX'b nonbixoKb, JiHrnennux-b CHCxeMaxnqecKoii h KpnxH- 
qecKofi o6pa6oxKH. HnorAa npnxoAHJiocb naxoAHXb nx'b cJiyqaftHO 
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paOoTaxii K^t ErpeBpameinHMTi 4>oc(|)opa, Hirfeion^RMi. Jinmh onen^ 
oTi^ci;ieHHOo oraoujeHie. Ha pacTHTe^ibUHXi^ me oO-beKTaxi, jiiX'Axe k 

TEKHXli pa3p03HeHirbI£T> nonblTOKli BblpaGOTKH MeTOJ^OBl» CA'fejiaHO 
rioSTOMyi MH± npHUlJIOCb npMMtHHTb MeTOj^M, BSHTtie H3'b HCH- 

BOTHoii (JmaioJiorin, npoB'fepHB'b hxi> npHstiiHHMocTb no OTiiomeidio 
K'h MHOK) yncnpe6;m8iiJHMca od^eKrawb u kt> rtii-b yc.ioBiaMi>, iipw 

KOTOpfaIXT> MHli npHKOAH.lOCb paOOTaTb. 

H36painme mhoio lieTO^Hi G^iaroAapH caoniMt, norplsiURocTHii'b 

MCKJltO^aJlfl B03M0>KH0CTb U'fe^TiarO pHfla BUBOAOBl,, HO T-fe, ttOTOpblH 

c^^lwiaHbi micm, KaKt lAwh KasKexcH, rxoHTii BH^b RiiaHiii 3thxi> no- 
rpiiyjHOcTefl. 

OnacaHie 3Tnxt MeTOAOBTi h nxis KpiiTHHecKaa iipOB'fepKa co- 
craBJiRiorb conepmsLtm nepBoft rjiaBu, 

flajfte^ nepexo;iH K-b H3|TTO"fKeHiio cbohxTi (}>H3io;TornqecKHX'b M3- 
CJiiJAOBRHifi fl He npe,^iiocwJiaio hmi^ oeoGaro HCTOpH^ecKaro o^epKa 
no poiipocy o npeBpaaitiHiaxi* {JDOct{)opa, ran^b Kairb act; paGoiiii 
bij aTOMTi nanpaBJienii! hochtb ciyqafiHbifi, oTpwBOHjiwR xapaKTepi*. 
rioBTOMy, ne BbiAtaaa 3% oco6yio niaBy o6;iop:i .iRTeparypy, ko- 
TOpbifl HOCH.Tb 6bi sapaKxepia npoCTOio nepe'juH 6e^% BHyxpeHHefl 
CBfiBH, fl up^monejii. iipHBOjiHTb JiBTepBTyiiUHH yKa^awia Bt CBHaif 

Ch OTA^JlbHblMB BOirpOCJlMH HOTOpblX'b UWt npHXOJXHJiOCL KacaTbCfl. 

HpH 6'fei^HocTH n3CJrfcA0Baiiifi, nocBatueiiHbJX'b (}}oc(^opy, mhI; Ka- 
Hcexcfl, Bce cymecTaeHHoe h iipH xaKom-b cnocoCi? H3Jio>KeiuH boiiijicv 
Bix Bvy pafiOTy ^); 

B-b iio#icHCHiH emeiiyjKAaeTca TcntKo oaho oGcroBTejibcTBo* Ilpa 
Bii>KHofl po.iH, KOTopaB Bbinai^aeTTj B^b pacTeHm ira jiojiio coeji^- 
Henift 4)ocit)opa v% rrbjiKOMij, hto BbTHCHHeTCH yn^e b^ nepBOH rjmB% 
ecTecTBeHHOj npHm-iocb KocnyTbCfl h npeBpatiioHtft o-fe^KOB-b, a no- 
TOMy fJiiiiAyiomiH rriaBM (III, IV^ V) Bi* 3HaHHTe;ibHofl CTeneHit co- 
itepHtaTi, jiaimfciH Kacaiomiflca STHx-b coeaHnenif^, 3to me sacraBBJio 
weHB ynouaHyxb o 6ij;iKax^ bt^ aarJiaam iiaCTOHmoft pa6oTbr. 

UuKOHeuT., BM'ferTo aaKiiio^eHia n jx'hji^jo iionuTKy Ha ucHoeanip 
TOro, mo BUflCHHjiocb upeapameHiax-b 4»oc4)opa H3^b npe^biAymHXii. 
r-'iaBT., onpe/i'fe.iHTb ero poAb btj paajiH'iHbiXT. oTnpaBJieniHX'b pacTH- 
TejibHaro oprannaMa h npejiyraAaTb Ha ocnoBaHiw atoro Tfe uTfeA- 

CTBlfl, KOTOpMMH MOH^eTl* COllpOBO/KAaTbCa HpHCyTCTBie MJIH OTCyTCrtBie 

AauHaro coejmnemR 4>oc4)opa bti pacTeHJH. 3thmh npeAtiojioKeHiiiMfi 
HaM-feqaioToi T% nyTH, KOTopwMH Morjio Obi «ath bt> Aajibn-bfluiesn* 
BKcnepHweHTa.ibHoe if3C.i*bAOBanie po;iM *|)oc4>opa b ero coeAHHeHift 
Bt pacxeniH. 

C.-ITeTepfiypn,, 
AurycTT., Iy05, 



'} HeodxojHMO 3a.MhTMTE., HTo pyKoniicji Bt 6oj]hmeft cbooI «ia(;Tu ou-ra aa- 
«or;ta floftta ooxh TojliKO OT^acTlI. 



.181 Tpy^oBi iMHop. Gn(. 0(ii(. Ect., t. XXXI?, (1904 r.)". 



npeepaiiieHiflxi) (pocipopa b1) pacreHiM b^ cbii8h 
cb npeBpaiiiBHiflMM iimm. 

JEeoHHAa Hbehobs. 



r JI A B A I. 

iieTOAaxi onpeAtiieHifl (|H>c4)opHOii khoiotu n en coeAMHeHiH 

Bh pacTeHiN. 

IIpH HSCJii^AOBaHiH npeepaiueHifi ({)oc(j[)opa bi> pacTeHin npnxo- 
ABTCfl HM'feTb jifbjio HCKJiioqHTejibHO ci> OAHHMT> ero coeAHHeHieM'b, 

HMeHHO Cb (t)0C(|)0pH0ft KECJIOTOfl, HpeACTaBJieHHOfl TO BTi BHA* CH 

HeopraHHqecKHX'b cojieft, to bt> bha* coeAHHCHifi ch ApyrHiiH opra- 
HHqecKBMH Ben^ecTBaMH, KauoBU JieuHTHHbi^ HyKJieonpoTeHAU h 
HyKJieoajib6yMHHU. Hto Becb P B'b pacTeHiH, Kairb opraHHqecKiH, 
TSiKh H HeopraHHqecKifi, HaxoAHTCH bi> bha'^ H2La6ojvhe OKHCJieHHaro 

COeAHHeHifl, B'b (j[)OpM'fe (j[)0C(t)0pH0fi KHCJIOTM, HOBHAHMOliy, MOMCHO 

cqHTaTb ycTaHOBJieHHUM'b. TaKb Jolly ^) He namejrb HHKaKoft pas- 
HHUbi B'b o6meM'b KOJiHHecTB'fe P2O5, OKHFajTb JIB OH'b opraHRHe- 
CKoe BemecTBO HenocpeACTBCHHo, osojihh ero (TOJibKO cb npH6aBJie- 
HieMi> coAbi), HJiH paapyiuaji'B ero oKHCJieHieM'b Kp'i^nKOfi asoTHoft 
KHCJiOToA. Ritthausen ^) TaKJKe Ha onurfe yC'feAHJica B'b OTcyTCTBin 
(J)oc(j[)opa H (J)oc(j[)opHCToft KHCJiOTbi B'b jieryMHH'fe. JIjBime o6M'bH'b 
Ben^ecTB'b y 6aKTepid ne conpoBOH^AaeTca, noBHAHMOMy, BoacTanoB- 
jienieM'b (t)oc(|)opHofl khcjioth. Ilo Kpafinefl whph, Stich ^) bi> OAHOM'b 
pflA* onuTOB'b He HafijiioAaJi'b coBcfeM'b BUA'feJieHiH coAepjKan^HX'b 
({)oc(t)op'b raaoB'b, B'b ApyroM'b — KOJinqecTBO (|)oc(t)opa B'b aTHx-b 



M Cm. Jolly, Compt. rend. 1898, t. 126, p. 531. 

') Cm. Iiitthausen,T>ie EiweisskOrper der Getreidearten etc. 1872, cxp. 205. 
^ ) Sticht Ueber die Bildung gasfOrmiger Phosphor verbindungen bei d. Fftulniss. 
Mittheil. a. d. analyt. Labor, d. Krankenhausapotheke zu Leipzig 1900. 
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rasaxt, onpeA'feJieHHoe bt> bha* P2O5, 6hjio 6jih3ko kt> npe^'fe^iy 

RHaJIHTHHeCKOft OmH6KH. 

TaKHMT> ofipaaoMt, onpefltjiafl (|)oc(|)opT> bt> bha* PaOs* mm 
onpeA'feJifleM'L ero KaK'b past bT) Toft <|)opM'fe oKHCJieniH, b'l ko- 
Topoft OHT> HaxoAHTCH Bi> pacTemH- IloaTOMy BesA*, tji± paAH 
KpaTKocTH roBopHTCH (|)OC(})op'fe B'L pacTeHm, paayM'beTCfl <|)oc- 
(})opHaii KHCJiora. 

MeH-fee onpeA'feJieHHO mohcho oTBtxHTb, KaKan h8t> 3-xi> (|)0C- 
<|)opHHXT> KHCJioTL— opxo-, DHpo-, HJiH MCTa- npeAcymecTByeTB Wb 
pacxemH. 

rjiaBHMMT> o6pa30MT> BonpocL 3Ton> KacaeTCH (|)OC(})opHOft Kec- 

JIOTH, CBHSBBHO^ Ch OpraHHqeCKHMH COQAHHeHiflMH, XaiCB KaKT> He CBH- 

aaHHWH irapo- h Mera-KHCJioxH b'l pacxBop-fe jierKO nepexoAHXT> Bt 
opxo-KHCJioxy ^). EcJiH OHH H o6pa3yK)xcfl, xo ;iHim> Bt He6oj[i>iimxT> 
KOJiHHecxBaxTj H Ha KopoxKoe BpeMfl. OxHocHxejibHo me npncyxcxBui 
BX'L BT> opraHHHecKHxt coeAHHeniHX'b HM'feexcfl xojibKO yKasanie 
Liebermann'a ^) h Ascoli % ixo HyKJieHHt Apo)KH«eft coAepHCHTB 
MeTa-(})oc(})opHyK) KHCJioxy, KpoM'b xoro no-Cohnheim'y Schmiedeberg 
ni)eAnojiaraexT» bt> HyKJieHHOBoft khcjiox* npncyxcxBie nHpo-(})oc- 

(})0pH0ft KHCJIOXH *). 

Bo bchkomtj cjiyna'fe npn x*x'l cnocofiaxt paapymeHifl oprann- 
necKaro BemecxBa, Koxopwe h yQ0xpe6jifljn> h Koxopue onmny HHHce, 
nnpo- H Mexa-KHCJioxu, ecjiH xoJibKO oh* HM-fejmcb, ^*;IHKOM^> aojihchn 
6hjih nepefiXH bi. opxo-KHCJioxy, xaKT> hxo KOJiHHecxBeHHHft peayjib- 
xaxT, fiHJTb coBepmeHHo neaaBHCHM'b orb xoro, B-b Kanofi (J)opM'fe 
(|)oc(t>opHafl KHCJioxa npeAcymecxBOBajia B'b opraHHiecKOM'b co- 
eAHHeniH. 

HxaK'b, Bonpocb o npeBpameHuncb (})oc(})opa xpe6oBaji'b onpe- 
jl'bJiemA: 1) o6maro KOJiH^ecxBa (})oc(})opHoft khcjioxh, 2) <|)OC(})op- 

HOft KHCJIOXbl B'b BHA* HeopraHHHeCKHX'b COJieft, 3) (})0C(J)0pH0ft KHC 

KOXH B'b opraHHHecKOM'b coeAHHeniH. 

3xa nocji'feAHHH rpynna AonycKaex'b eme 6oji'fee AexaJibHoe pa3- 
A'feJienie: bosmojkho onpeA'feJieHie (|)oc(})opHoft khcjioxh, coeAHHeHHofl 
ch >KHpaMH B'b jieipixHH'fe, Ch 6'fejiKaMH B'b HyKJieonpoxeHnaxT> h 
HyKJieoajib6yMHHax'b h cb yrjieBOAaMH, rjrauepHHOM'b hjih KaKofi-jiH6o 



^) MeTOAaxT> oapcA'b.ieHis hxi. cm. Berlhelot et Andre bt. Jahrbttch. f. 
Agric. Chemie 1897 p. 713, Piron et 3Uzance Ibidem p. 714. 

*) Liebermann, Berichte d. deutsch. chemisch. Gesellsch. Bd. 21, p. 589. 
»| Ascoli, Zeitschr. f. physiol. Chemie Bd. 28, p. 426. 
*) Cohnheim, Chemie d. EiweisskOrper, 1900, p. 208. 
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ApyroH rpynnofl bt> coeAHHeHiax'b, noAoenHxt hho3hto- h rjiHue- 

pHHO-(j)OC(j)OpHOft KHCJIOTaM'b ^). 

Ilepefiay xenepb irt. on^camio cnoco6oB'b onpej^^JieHin (|)oc(})opHoft 

KHCJIOTH Bt TOJIBKO HTO 03HaHeHHUXl> COe/tHHeHiHXt. 

Jlna onpeA^JieniH 66u^to KOAUHecmea {/Soc^opHoU KUCAomtA bt> 
BHA* P2O5 Heo6xoAHMO B03MO>tcHo DOJiHoe paapyiueHie opraHH^e- 

CKHXTj BemeCTBT>, Ch KOtOpBIMH fiOJIbmafl HJIH MeHBUiaH HacTb efl 

HaxoAHTCH BT> oieHb npoHHOMii coejiuiHeHiH. IIpocToe coMCHceHie 
opraHHHecKaro BemecTBa, KOTopoe npaKTHKOBajiocb paHbme, conpo- 
BOHC^aeTCfl BcerAa snaHHTejibHoft noxepeft (J)oc(})opHofl khcjiotbi: 
nacTb en BoscxaHOBJifleTCH h xepaeTCfl repeat yjieryHHBame. IIo- 
axoMy 6wjn> upejviomeKh ix'bjiuPi pn^'b pasjiHMHHX'b cnocofioB-b co3k- 
^eniH, npH KoxopHX'b axa noxepn ycxpaHflexca ^). 

H3T> axHX'b cnocoeoB-b h Bu6pajn> cojKJKeme nocpe^cxBOM'b kh- 
ufmenin ch KHCJioxaMH, ^aiomee jcoporaie peayjibxaxu h HaH6o;rfee 
yAo6HO BunojiHHMoe. 

H3'b irfecKo;ibKHX'i> BHitOHSMtHeHift 3xoro cicoco6a h ocxanoBHJicfl 
Ha ^tByx-b: cnocoe* MepKepa h 6ojrfee.HOBOM'b 000006* HefiMaHHa *). 

Onepaqiio coHcwemii no HeflMaHHy h npoHBBO^HJXb cji'fejDtyiomHM'b 
oCpaaoM-b: 

OxB'bmeHHoe BemecxBO noM-femajiocb hjih bi, KbeJibflajieBCKiH 
AJiHHHoropjiHH K0Ji6bi HJIH eme jiyqme B'b koji6m o6HqHofl (t)opMH 
xyronjraBKaro iencKaro hjih B*HCKaro cxeKJia BM'fecxHMocxbio B'b 500 c. 
Sax^M'b npHJiHBajiocb, CMoxpn no naB^CK'fe, 10 — 30 cc. 3apaH'fee npn- 

rOXOBJieHHOft CM^CH paBHHX'b Oe-beMOBl* KOHUeHXpHpOBaHHOft H2SO4 

H HNO3 yji. B. 1,4. PeaKixifl cb BbiA'feJieHieM'b CypbHCb okhcjiobt> 
aaoxa na^HHaexcn hohxh xotnacb h hchwocxb HaHHHaexT> Bcnyqn- 
BaxbCH. EcJiH BcnyMHBanie He CHJibHO, h naB'fecKa He BejiHKa (1 — 2 rp.), 
xo MOHCHO ycKopHXb BbiA'feJieHie raaoB-b cjiafiwM'b no^orp'feBaHieM'b, 
HO caMoe Jiynmee nocxaBHXb B'b xenjioe M'feexo (rpajiycoB'b 40) h 
ocxaBHXb naca na 2. 

EcjiH HBB'fecKa o^teHb BejiHKa (5 — 10 rp.), xor;^a npHxoflHXcn 
nepBOHanajibHO He xojibKO nafi'feraxb Harp'feBaniH, ho jiame HHorAa 



*| coeflHHeHifix'b 9toto THna cm. rjiaey II. 

*) Cm. Kdnigj Die Unlersuchung landw. u. gewerh. wicht. Stoffe. 

nTfjAomu HsB. Mock, C.-X03. Hhct. 1899, kh. IV, crp. 461. 

CoKOAoeh. >KypH. onuTH. ArpoHOMiH, kh. VI, r^li npaaeAeHa JiHTeparypa. 

*) Cm. Bieler dt Srhneidewind. Die agriculturchem. Versuclistat. Halle 



etc. 1892. 

*) Neumann, Zeilschr. f. physiol. Chemie. Bd. 37, 1903 p. 115. 
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cjKHraxb HOB'fecKy ne cpaay, a bhoch ee bt> K0Ji6y nacTHMH. HHa^e^ 
6jiaroAapfl BcnyqHBaniio, BemecxBO Bu;i'fe3aeTT> h3t> ropjia kojiCh 
(HJiHHa ropjia npH 3tomt> Majio noMoraerL) h aHajinai* MOMcerb 6hti> 
noTepflH'L. 

Eme Jiyqme BecTH bt> xaKuxT* cjiynaflxt axy nepBOHaqajitHyio 
onepauiK) coKHceniH wh (})ap(})opoBoft HaniK-fe h, KorAa BWA'feJieHie 
raaoB^ HacxojibKO yMeHtmHTCH, hto hchakoctb fiojrfee He n-feHHTCH, 
cJiHTb BT* K0Ji6y AJiH coHOKeHlH H ocxaBineecfl BemecxBO cmhxb ct> 

HaiDKH Kp^nKOft aSOXHOft KHCJiOXOfl. 

Bo BCHKOM'b cjiyna*, peryjiepya xaKt hjih HHane cnanajia 6yp- 
HHfl BuxoAt ra30BT>^ AocxHraKyrb xoro, hxo yme npH ycH;ieHHOBii> 
oTwk KOJiHHecxBO Hxi> cxaHOBHxcH Bce MeHbuie H MeHbiue H, HaKO- 
HeuTj, BHA'feJiHioxcfl xojibKo 6'fejiHe napw boaw. B'b axoxT> MOMeHXT> 

Heo6xOflHMO CJI'feAHXb 3a OKpaCKOH HCHAKOCXH B'b KOJie*. KaK'b TOJIbKO 

oHa HaHHHaexT> cjierKa npHHHMaxb KopHHHeBaxwft n;B'fexT>, 6;iaroAapii 
ofiyrJiHBaHiK) nojTb A'feflcxBieM'b cfepHod khcjioxw, Heo6xo;tHMO cefl- 
qacb >Ke oxcxaBHXb rop'knKy h npHJinxb H'bcKOJibKO Ky6. caHXHM. 
aBoxHofi KHCJioxw yfl. B. 1,4. Tor^a CHOBa npn Harp'feBaHiH naHH- 
Haexcfl BHA'feJieHie 6ypHX'b ra30Bi>, no ixpeKpamemH Koxoparo onnxb 
npHJiHBaiorb asoxHoft khcjioxm. Onepauiio 3xy npoAOJi>KaK)XT> ao 
x*xT> nop'b, noKa nocji'fe npeKpamenifl BWA'feJieHm fiypbixi* rasoB'b. 
HCHAKocxb y3Ke He nepH'feexTj, Aame B'b MOMeHXT> BaKHnaniH cfepnofi 

KHCJIOXbl. 

Oco6eHHOCXb axoro cnoco6a cocxohxi> HweHHo B'b xoM'b, qxo6H 
HH B'b KaKOM'b cjiyia'fe ne AaBaxb BemecxBy o6yrjraxbCfl, noAAep- 
>KHBafl nenpepuBHoe OKucjieHie npHfiaBJienieM'b aBOxnofi khcjioxh. 
Hnane ofiyrjiHBnieecfl BemecxBo, oco6eHHo cxofiKO npoxHBOcxoamee 
AajibH'fefiineMy coHOKeniio, sna^HxejibHO saxarHBaex'b bck) onepauiio, 

CojKHceme axHM'b cnocoeoMij hacxtj onenb 6ucxpo, a HMenHO, 
cMOxpa no naB'bcK'fe, OTb 20 m. ao 2 ^ac. IIocxoflHHoe Ha6jiiOAeHie 
3a K0Ji6aMH MOMCHO ycxpaHHXb, npHJiaAHB'b naA'b Ka>KAoft KOJi6oft 
nnnexy, H3'b Koxopofi asoxHan KHCJioxa no KanjiflM-b npHJiHBaexca 
B'b K0Ji6y. 

KoneiHO, B'b KajKAOMT* cjiyna-fe KaiecxBO h KOjniqecxBO Bente- 
cxBa onpeA'fe'iflK)XT>, ckojibko nyHCHO BJinxb asoxnofi kbcjioxh B'b 
nnnexy. flpn peryjinpoBaHin BbixeKanifl H3'b nea npnxoAHxcH xaKHce 
coo6pa30BaxbCfl cb cxenenbio narp'feBaHifl. 

KorAa onepauln AoaeAena ao MOMenxa aaKHnaniH cfepnofi khc- 
jioxH, a H<HAKOcxb yHce ne nepH'feex'b, coxpaHaa Jinuib HteJixoaaxbift 
OTrfeHOK-b, xo Hy>KHO oxjiaAHXb K0Ji6y. Ecjih oxjiaHtAenHaa h^ha- 
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KocTb He coBepuieHHo 6e3UB'feTHa, to cowmenie eme He OKOHneHO 
H Heo6xoAHMo, npH6aBHBi> H'bcKOJibKO Kane;ib aaoTHod khcjiotu, en^e 
npoAOJixcaTb KHnaneHie. 

IIo oKOHHaHiH coHOKeniH cfepHan KHCJioxa pasBOflHTCH boaoA ro 
50 cc. H H'bcKOJibKO MHHyrb KHnnTHTCH, hto6h BbimaTb oKOHia- 
TeJibHo oKHCjiu aaoxa. Tor^a eme ropflHan noiAKocTb (t)HJibTpyeTCH 
repeat MajieHbidft CRJiaAnaTBifl' 4>HJn>TpT>, KOTopHfi npoMbiBaercfl 
3 paaa ropHqeil boaoA Taicb, HTo6bi Bceft }kbji,koctb ci> npoMUBHbiMH 
BOAaMH co6pajiocb okojio 100 cc, h aarbM'b (t)oc(})opHaH KHCJiOTa 
ocaHCAaeTCH M0JiH6AeH0B0ft H(HAKOCTbK) oebiHHaro coexaaa h onpe- 
A'bJiHeTCH OAHHM'b H3i> HHHce onHcaHH£ixi> cnoco6oBi». 

EcjiH npHXOAHJiocb, KaKi* mu hkhcc yBHAHM-b, onpeA^JiHTb o6mee 

KOJIHHeCTBO (})0C(})0pa0ft KHCJIOTH Bl> BUTfl)KK'fe, TOFAa OHa BHOapH- 

Bajiacb BT> (|)ap4)opoBOfl narairfe AO-cyxa na BOAflHoft 6aH'fe 'H ocTa- 

TOKb CMHBaJICH KpfellKOfi aSOTHOft KHCJIOTOft HJIH UpflMO CM^CbK) 

cl^pHod H aaoTHOJt npH jierKOMi> narpi^BaHiH bI) K0Ji6y ajih jusLJih- 
H'feflmaro coHOKemn TOJibKO hto onncaHHHM'b cnoco6oM'b. 

Bxopoft MeT0A1>t KOTOpHM'b H HOJlbSOBaJICfl AJIH COMOKeHifl, Me- 

TOAi* MepKepa, h ynoTpe6jifljrb cb HSM'feHeHiHMH, onHcaHHHMH Byr- 
KCBHHeM'b ^). DpH axoM'b BemecTBo CHanajia oKHCJiflJiocb aaoTHoft 
KHCJIOTOft yA. B. 1,4, AO npeKpamenifl BHA'feJieniH okhcjiobt> aaoTa, 
a 8arfeMi> KHOHTHJiocb Cb KptaKoft cbpHofl KHCJIOTOft (10 — 20 cc.) 
Cb upHfiaBJieHieM'b apeMH orb BpeMenn aaoTHOfl khcjiotu no KanjiHM'b 
HJiH, KaKb 3T0 npoH3BOAHJiocb B'b XKHH^ccKOft Jia6opaTopiH JI'fecHoro 
HncTHTyTa II. T. JIoceawM'b, KpHCTajuiHKOBi> KCIO4 (Kalium hyper- 
chloricum). IIo oKOHHaniH coHCHceniH HCHAKOCTb o6pa6aTbiBajia€b, KaKi> 
BT> npeAHAymeM'b cjiy^a*. 

06a 3TH MeroAa saM'feTHoft pasHHUM bt> pesyjibTaTax'b, CKOJibKO 
H Morb saM'feTHTb, He AaiOTb. Ocofioft paanni^bi B'b BbinoJiHeniH Toro 
H Apyroro TaK}Ke h He Mory oTM'feTHTb. CoMCHcenie no HeftMaHHy, 
ecjiH H HAerb cKopifee, to bo bchkomt* cjiyna* Tpe6yeTT> h 6ojibuie 
BHHMamH CO cTopoHH aHajiHSHpyiomaro. MoHtcT'b fibiTb fiojrfee cyme- 
cTBeHHoe npeHMymecTBO ero cocTonrb bt> TOM'b, hto KHirfenie cbpnoft 

KHCJlOTbl BT> K0Jl6'fe AOJIHCHO HpOAOJIHCaTbCH HeCpaBHeHHO fiOJI'fee KO- 

poTKoe BpeMH H noTOMy OHa noABepraeTca Menbineft nop^i. 

KpoM'b onpeAfeJieniH o6maro P MH'b npnxoAHJiocb onpeA'feJiflTb: 
1) neopraHHHecKift P, 2) 4>oc(|)opb e'fejiKOBbix'b BemecTB'b, 3) <|)oc- 



Cm. MenuAymKum^ AnaJi. ZHMifl, cxp. 373. 

S) Ox^ierb cejibCKO-xodflficTB. JIa6opaTopiH Mhh. SejiJieAtJi. aa 1898 r. Cn6., 
1900, cxp. 92. 
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(|)op'b jiemrrHHa, 4) (j[)oc(J)opi> pacxBopHMHX'b opraHHnecKHX'b neC'bJi-' 
koehxtj coeAHHeHifl. 

HaHfioji'be rpyAHOfi aajraneft npeAcxaBJiajiocb OTA'feJieHie aeopra- 

HHHeCKOfl (j[)0C(})0pH0ft KHCJIOTH HJIH IipaBHJIbH'fee i^jj^OQ^SiTAonOWh 
OTh (})0C(|)0pH0fi KHCJIOTH, BOme;^mefl Wh KOMIUieKCHHH opi'aHHiecKiH 

coeAHHemH h noxepaBinefi peaKuin CBo6oAHaro ioHa. 

IlepBOHaHaJIbHO Heo6XOAHMO 6UJ10 OX^'feJIHTb (j[)OC(})Op'b fitJIKOB^ 

H JieipiTHHa. 

JXjih. 0T;^'feJIeHifl h onpe^'feJieHifl OfhAKoeato ^c^pa h nocrynajit 
cji'fe^yioiipM'b ofipaaoM'b. 

H3Me;n>qeHHafl HaB'fecKa o6jiHBajiacb Bt cxaKaH* 100 cc. 0,27o HCl 
ajiH l7o yKcycHofl h Aepncajiacb Ha BOAflHofi 6aH'fe 10 — 15 mhh. 
Sax'feM'b oca^oK'b ox(})HJibxpoBUBajiCH xojibKo nocji'fe oxjiaHtAenifl, 
HHane bx nero mofjih nonacxb BHnaAaiomie npn Harp'bBaHiH Ca h 

Mg COJIH rJIHUepHHO-(})OC(j[)OpHOft HJIH OKCHMeXHJI(|)OC(})OpHOft KHCJI0X1>. 
IIpOMblXHft OCaAOK'b Cb ^WIhTpOUi> BHOCHJICfl Wh K0jl6y H CHCH- 

rajicfl BbimeonHcaHHHM'b cnoco6oM'b h bi. HeM'b onpeA'feJiHJicfl P2O5. 
Hs'b HaHAeHHaro KOJmHecxBa BWHHxajiCH (|)oc(})op'b jiei^HXHHa, onpe- 
A'feJieHHaro B-b oxA'feJibHoft naB'fecK'b, h ocxaxoKT> noKasHBajTb kojih- 
qecxBO 6'fejiKOBaro P. 

Bt* cjiynadfe KpaxMajiHCxwxi> cfeMHH'b (|)HJibxpoBaHie oqenb CHJibHO 
aaxpyAHflexcH *), 6jiaroAapfl paafiyxaaiio Kpaxnajia, noqcMy nepBO- 
HanaJibHO fl (|)HJibxpoBaji'b nepes'b mepcxanofi (})HJibxp'b, Bnocji'bACXBiH 
me npHM'feHHJTb cjrfeAyiomifl cuocoG'b. HaBifecKa, ofijiHxafl KHCJioxofi, 
6e3i> HarpifeBaHiH (})HJibxpoBajiacb qepes'b He6oJibinyio (9 caHx. a.) 
nyny cb ABofiHbiM'b cjipen'b (j)HJibxpoBajibHofi CyMarn. nocji'fe npoMW- 
BaniH ocaAKa pa36aBJieHHOft khcjioxoA xofi me KOBuenxpairiH nojiy- 
HeHHHfl (})HJibxpaxT> Harp'feBajicfl ao KHn-femH. 

Ecjih npn axoM-b noflBJiflJica ocaAOKi), xo ohT) ox(})HAbxpoBHBajicfl 
qepes'b MajieHbKifi (})HJibxp'b h ca^nraJiCH BM'fecx'b cb nepBUM'b ocaA- 
KOM'b B-b xofi me KOJiOdfe. Ilpn axoM'b cnoco6'fe (j[)HjibxpoBaHie BHaiH- 
xejibHo ofijierqaJiocb h Kpondfe xoro Harp'feBaHiio bt* npncyxcxBiH khcjioxn 
noABeprajiHCb xojibKo rb HeCojibudH KOJinnecxBa CdfejiKOBTb, koxo- 
pHH He ocaH«Aa^HCb KHCJioxoft Ha xojioAy m KoxopwH npH xomo. 
B'bpoaxHO fiojibuieio ^acxbio ne coAepHcaxi) (})oc(J)opa, xaKTb KaKb HyK- 
jieoajib6yMHHM h nyKJieonpoxeHAH o6hhho BbinaAaioxi. yme oxt> A'fefl- 
ctbIh khcjioxh. duvLMiy npidMOMT* npeAnojiaraeacoe oxmeiuieme (|)oc- 



*) 9to saxpyAHeHie uHorAa HacxojibKO bo^ibko, hto Hanp. Arendt bi» caoefl 
KJiaccBHecKofl pa6oT'b «Das Wachstum d. Haferpflanze' aojixcoh^ 6mjii> BOHce 
OTKa3aTi»CH on> AexaJibHaro aHajiMsa ciiMflU'b osca. 
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({)opa orh 6'fejiK0BT> h JieuHXHHa ^), cboahjiocl ki> rainimum'y, xoth bo- 
o6me caiian BoaMOHoiocTfc TaKoro OTiueimeHiH npa HarptBaHin ct> 
TaKHMH pa36aBJieHHHMH KHCJioxaMH, KaKT> 17o yKcyca H 0,2^/0 
cojied, noABepHcena cmibHOMy coMH'i^Hiio. 

KaKi> TpYAHo OTAaiOTb CBOfi (|)Oc4>op'k Bi> BHA* HeopraHHHecKoft 
KHCJiOTH (})o(*(|)opocoAep>Kaiiue pacxHTanBHwe 6'fejiKH, noKasajTB Bit- 
thausen ^), IIpenapaTH BW^'feJieHHaro HSt pa3jraHHiaxT> cfeMHHt Jie- 
ryMHHa Hjm KOHrJnoTHHa OHt khohthjtl cl KoeueHxpHpoBaHHoft HCl 
Ao nojraaro pacTBopemfl, jum nero Tpe6oBaJiocb okojio 30 MHHyn>, 
aaribirb iipH6aBJiH;ii> bi> H36brnd^ aMmairb h ocsLTHjiajrh MarHedia;n>- 
Hofi HfHAKOCTbK). IIojiyqaJiCH Bcer^a jmmb HesHaqHTejibHuJI ocaAOKi>; 
TaKi> B'b 100 qacTflXT> jieryMHHa hjih KOHTJiioTHHa hbi pasjiH^HHX'b 

paCTeidd 3THM1> CnOC060Ml> 6uJI0 HafiAGHO 4>OC4>OpHOfl KHCJIOTbi: 

06meeK0JiHH. OcamaajiocL OcuuipcB 

^ MarHes. cirfacbK). bt> pacTBopt. 

ropox-b .... 2,21 0,487o l,737o 

BHKa 3,16 0,89^/0 2,27^/0 

Btjoie 6o6h . . 3,55 0,49^/0 3,067o 

B'b TOM'b >Ke yS'feAHJicfl Weiss ®), Koropbifi MHoroKpaTHofi o6pa- 
6oTKofi 3% HCl H 1% HNO3 Ha xojiOAy worb nojiynHTb hst* fjio- 
6yjiHHa Lupinus KaKoe-xo 6e3a30TBCToe (|)OC(|)opoopraHHHecKoe coeAH- 
HeHie, HO He oxn^enHTb HeopranHHecKyio (t)oc(})opHyK) KHCJioxy. 

DxHXTb npHM'fepoB'b AOCxaxoHHO, hxo6h y6'bAHXbCfl, hxo 6'bJiKR 
c'feMHH'b He xaK'b-xo JierKO oxmenjiHioxij CBoft (t)oc(t)op'b npn narp'fe- 
Bamn. Boo6me, atejian H36'fe>Kaxb pa3Jiaraion;aro A'tftcxBin narp*- 
Bamn, mh pncKyeM'b noABepniyxb 6iJiKB. euxe 6oji±e cHJibHOMy 
HBM'feHeHiK) noAi* BJiiHHieM'b ansHM-b cfeMCHH (cm. o6t> aXOM'b HHHCe). 
Boji'fee npeAOcxopoa^Hocxeft npHxoAHxcfl npeAnpHHHMaxb, ecjra 061*- 
eKXT> oneHb 6oraxT> nyKJieHnaMH, KoxopHe ropasAO qyBCXBHxejib- 
H'fee oxHocHxe;ibHO Harp^feBaniff. Hxo6bi o6oftxHCb 6e3'b narp'feBa- 
hIh h npH pa6ox* ch ApoHCJKaMH npH6'ferajrb K'b MexoAy, peKO- 
MeHAOBaHHOMy KossereMi*, KaKi^ pa3'b ajih axoro 06'beKxa *). K'b 



^) JlenflTEBi* Ki» KBCjiorain* Majio HyBCTBUTejieHi*, ropaaAo 6on±e Kh me- 
Jioqairb. Shorey, Maly*s Jahresber. 1899. 28. p. 97. 

Hoppe-Seyler^s Handbuch der physiol.-path.-chenL Analyse 1903, p. 159. 
Gils<m, Zeitschr. f. physiol. Cbem. Bd. 12, p. 585. 

') BUthausen, I. c, crp. 203. 

*) yfeisSt Ueber die £iwei8stoffe d. Legnminosensamen. Diss. MOnchen 1899. 
Cm. o ToiTB-JKe Petit Compt. reodiia t. CXVI, 2, p. 995. 

*) Cm. Kosselt Zeitschr. f. phys. Ch. Bd. 7, p. 7. 
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50 CC. B360JITaHHHXT> ApOHCHCeft npH6aBJlHJI0Cb 5 CC. HOpMEJlbHarO 

pacTBopa NaOH, aarbM'L npHCaBJiemeMi* HCl Jio hcho ksicjioA peaKum 
H pasHaro o6i>eMa ajiKorojiH BUSUBajiocb ocaHCAeme (f>oc(j[)opoco- 
AepHcamnx'L 6'fejiK0BT>. OcaAOKT> (|)HJibTpoBa;icfl, npoMBiaajicH ajiKO- 
ro^eM'L H noABcprajicfl co^MceiriK). 

TaKHce fieax Harp'feBaHifl AOcxHrajra Hahn h Geret *) yAajieHiH 6'kii- 
KOBT> BT> BHAaBJieHHOM'b H3T> ApoHCHceft COK* DO cnoco6y lUeHKa. 
n't coKy npHfiaBJiHJicfl paBHbifl o6i>evii> 2% HCl h cxojibKO me 
5®/o Hg Ck *). OHJibxparb, pasJiOHceHHHft c'fepoBOAopoAOM'b, cjiymwi'h 
AJiH ocaH€AeHiH HeopraHHiecKaro (|)OC(})opa MarHesiaJibHoft HCHAKOCXbio. 

3T0Tb cnocoCTj, HjrfeBmifl u'fejibio BHA'tJieme HeopraHHqecKHXT> 
(})0C(})aT0Bi>, oAHaKO He iipHroAeHT> ajih onpeA'feJiemH 6'fejiKOBaro 4)oc- 
(|)opa, xaKT* KaK'b nocji* commemH OH'b ocxaeTCH bt> (|)opM'fe (|)oc- 

<|)OpHOKHCJIOfl pxyTH, HG paCTBOpHMOfi Wh aSOTHOft KHCJIOT* ^), a KpOM* 

Toro pryTHMfl coeAHHenifl 6'fejiKOB'b nacTbio mofjih pacTBoparbCH 
BT, 2Vo HCl. 

0oc^ph Aeuumuna h onpeA^JiflJi'b no cnoco6y Schulze *) B'b 

OTA^JlbHOft HaB'feCK*. 

MejiKO H3MejibieHHoe BemecxBO noM-femeHHoe B'b rajibsy Schlei- 
cher & SchuU BbicymHBajiocb 1 — 2 ahh B'b aKCCHKaTop*, sarfeMTb 
aKCTparnpoBajiocb 3(|)HpoM'b B'b CoKCJiexoBCKOM'b aimaparb 6 ^a- 
cobtj. Hocji'b 3Toro coAepncHMoe rnjibaw BHCbiiiajiocb bt> apjien- 
MeflepoBCKyio K0Ji6y, xyAa >Ke noM'femajiacb cana rnjibaa cb ocxax- 
KaMH BemeexBa, Bce o6jmBajiocb 100 cc. aficojnoxHaro ajiKorojiH h 

KHIIflXHJIOCb Cb OepaXKHMT. XOJIOAHJIbHHKOM'b 1 ^aCb. OoCJTfe OXCXaW- 

Banifl 3KHAK0cxb ocxopoKHo cJiHBajiacb nepes'b MajieHbKift CKJiaAHa- 
xufl (|)HJibxp'b B'b njiocKyio ^auiKy, a coAepacfeMoe koji6w eme pasij 
KHiiHXHJiocb 1 qacb Cb 100 cc. a6cojiioxHaro ajmorojia h onaxb 
ox(|)HjibxpoBHBajiocb Hepe3'b xoxT>-}Ke (|)HJibxp'b. HpoMWB'b 3 pa3a 
ocaAOK'b H (|)HJibxp'b ropflHHM'b aJiKorojieM'b, h yAa;ifljn> ero HS-b 
HaniKH ocxopo}KHHM'b BbinapHBaHieM'b Ha 6bb% a sarfeM'b, npn- 
jikbtj 3(J)HpHyK) BHXHJKKy B'b xy-Hce nauiKy, oxroHHjrb 3(J)Hp'b. 



») Cm. Buchner, Die Zymasegfirung 1903, p. 305. 

^) SairfeTHMi, ^T0 irfeKOTopue pacTHxejibHue 6'kiiKH, Ty6epHHi>, aMaHAHHi h 
T. Am no noKaaaHiaM-b Osborne h Campbell (Die Proteide d. Getreidearten vcn 
Griessmayer p. 237) He oca»CAajoTCfl cy6jiHMaT0in>. 

') Cm. MeHiuymKum^ AflaJiHT. XHMin 1897, cxp. 109. 

*) Schulze und Steiger, Zeitschr. f. phys. Chemie Bd. 13 (h 20?). 

Schulze und Frankfurt, Landwirlh. VersuchsUt. Bd. 43, p. 307. 

SchtiJze, ibidem Bd. 49, p. 203. 
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IIojiy^eHHufl ocraTOKT* CMWBajicn cirfacbio H2SO4 h HNOs hjih 
OAHofl HNOa BT> K0Ji6y ji,jih coKMcefiifl h CMcnrajiCH no cnoco6y 
MepKepa hjih HeftMaHHa. 

9toti> MexoAt onpe^^JieHiH (|)oc(})opa jieuHXHHa jiajievrb orb xoro, 
hto6m eny BnojiH* moh(ho 6hjio flOB'fepHTbCH. HeaaBHCHMO orb xoro, 
HTO BT> pacreHin Moryrb HaflxHCb coeAHHemH, aHajiorH^HMH aKopHHy, 
npoxoroHy hjih CBo6oAHofi rjiei;epHHO-4)oc4)opHoflKHCJiox*,pacxBopflio- 
iiiliHCH Bi> ajiKorojrfe ^), bosmohcho OHCHAaxb oiiih6kh xaKHce oxi> pacxBo- 
pema HeopraHH^ecKHX'b 4>oc<|)axoBT>, xoxh 6bi bi» xomi HeananHxejib- 
HOMi) KOJiHHecxBik BOAU) Koxopoe Bcer^a coAepH(Hxi> jijame a6cojiK)XHbift 
ajiKorojib. 3x0 A*ficxBHxejibHO noAXBepHc^aexcH HSCJitAOBaHieBTb 
Burow'a^), Koxoptift HameJi-b, hxo 100 cc. 2^/o Na2HP04, Bwcy- 
memibie btb ^amirb Cb necKOM'b, oxAaK)xi> a6cojiK)XHOMy ajiKorojno 
0,057 gr. Mg2 P2 O7, 34)HpT» >Ke Hao6opoxi> axy cojib coBepmeHHO 
He pacxBopnexT*. Ecjih Schuize ^) bt> ocxaxirb oxt> ajiKorojibHO-34)Hp- 
Hofi BHXflWKH npH o6pa6oxK'fe BOAOft He Morb A0Ka3axb npncyxcxBiH 

(j[)0€(})aXOBl>, XO 3X0 BtpOHXHO 06'bHCHHeXCH Xi^M'b, HXO OHT) HM'bjI'b 
A'fejIO XOJIbKO Ch cfeMenaMH, KOXOpbW, KaiCb yBHAHM-b HHHte, nOHXH 

He coAepMcaxT* HeopranHnecKaro (J)OC(})opa. Ilo3XOMy Hejibsa peKO- 
MCHAOBaxb opieM'b Stoklasa h oco6eHHo Bitto *), Koxopue, Aynan 
AOCXHHb HaH6oJibmeft hojihoxh HaBJieHenifl, noBxopflJiH KHnHHenie cb 
HOBHMH HopuiflMH ajiKOFOJiH oxT> 5—7 H A^Hce AO 30 paa'b. Heco- 
MH'feHHO npH 3X0Mi> HcpexoAHJia BT> pacxBop'b Hacxb HeopraHHHecKHX'b 
4)oc<|)axoBT>.H axKHTj yBejiHHHBajia KOJinqecxBO jieuHXHHOBaro 4)oc(})opa 

KpoM* xoro ecxb yKaaaniH na B03M0>KH0cxb omH6KH bT) Apyryio 
cxopoHy 6jiaroAapH xpyAHOCxH nojinaro HSBJieqeHifl jieiuixHHa h3t> 
ero coeAHHenifl ct> e'fejiKOM'b. 

TaKT*, cna^ajia Hoppe-Seyler *), a hoxomt. Liebermann *) yna- 
aajiH Ha jieuHXHHO-coAepHcaiiUe et-iKH, Koxopue nocjrbAHifl Haaw- 
BaexT> jieuHxajib6yMHHaMH h na'b KoxopHxi, oohxh He BoaMOHCHo yAa- 
jiHXb Becb .leuHXHH'b 3(})HpHO-ajiKoroJibHoft 3KCxpaKiuefi. K% xaKOMy 
me npeAOOJiOHceniio npnxoAHJi'b Schuize, o6Hapy}KHB'b HeB03M0H<- 



') Hammarsten, Lehrbuch d. physiol. Chemie 1899, p. 107. Ha aio HeoA- 
HOKpaTHO yKasuBaji-b h cain> Schuize, Versuchstat., Bd. 43, p. 312. 
•) Burow, Zeitchr. f. phys. Chemie Bd. XXX, p. 495. 
») Schuize, Zeitsch. f. phys. Ch. Bd. 13, p. 376. 
*) iS^oWasa, Berichte d. deuUch. chemisch. Gesell. 1895, III, p. 2761; BittOy 

Zeitschr. f. phys. Ch. 1894. 

') Hoppe Seller's med-chem. Untersuch., p. 215 (1867). 

Diakonow, ibidem, p. 221 (1867). 

•) Liebermann^ PflQger's Archiv f. ges. Physiologie Bd. 54. 
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HOCTb nojHaro HSRJieqeHifl jreuHTima TOJibKO a(j)HpoM'b 6e3T> Sojrfee 
3HeprHqHaro aMctbIh KHnflmHM'b ajiKorojieMt. 

B'fepoflTHO CT> noAo6HHMT> Hte coeflHHeHieMT> HM'feji'b A*Jio Weiss *), 
KOTopHfi npH 3KCTparHpoBaHiH a6cojiK)THWM'B ajiKoroJieMi> rjio6yjiHHa 
hstj c'feMflH'L Lupinus ^a^te lepes'b 14 AHefi He Mori> nojiy^HTi* 
SKcrpaKTa, He coAepHcaBinaro (|)oc(|)opHoft khcjioth nocjrfe commeuiH. 
KaKT> aBTopt npeAnojiaraext, coeAHHenie JieuHTHHa ch 6'fejiKOM'B, pas- 
wiaraflcb nocxeneHHO, oTAftBajio JieuHTHHT> bt> ajHcorojibHyio BtiTHHCKf. 

Be* 3TH norp'femHocTH BJiiniorB Ha onpeA'feJieHie JieuHTHHa rbMi> 
6oji'fee, mo OHt naxoAHTCfl bt> pacTeniH o6hhho bt> 0Hem> He6o;ib- 
mHxt KOJiHHecTBaxt; noaTOMy KOJiBHecTBeHHwa onpeA^JieHifl Jienfi- 
THHa HWH* cyn^ecTByK)iip[MH MexoAaMH HM'feiorB o^eHb ycjioBHoe 
SHaneme h jisjieKo ne B03Harpa}KAaK)Ti> 3a aaTpaneHHbie Ha hhxi> 
xpyA'b H BpeMH. 

Kor^a TaKHMT> o6pa30M'b 6'bjiKH h JIe^HTHHl> 6fciJiH y^aJieHBi, npn 
Toin> 6e3i> oxmenjieHiH cBflsanHoft cl hhmh (t)oc(|)opHoft khcjioxw, 
xo nojiyneHHaH nocji'fe hxt> y^tajienin >KHAKOCXb coAep>Kajia en^e KpoM'fe 
HeopraHOTecKaro P CBflaaHHyio (})oc(})opHyio KHCJioxy bi> (|)opM'fe hjih 
rjrauepKHo-HJiH HH03Hxo(j[)oc(j[)opHofl KHonoxT.; npHcyxcxBie nocjrb]s;ae& 
HeAaBHO Henocpe^cxBeHHo AOKaBano nocxepHaKOMt % xairb hxo cb 
Heft npHxoAHxcfl cqnxaxbCH rjiaBHHBfb o6pa30MT>. 

OxA'feJieHie HeopvanuHecmu ^c^pnou KucAombi oxt> axoro coeAH- 
Henin npeAcxaB;iHexT> BecbJia sHa^HxejibHwa 3axpyAHeHiH, xaicb KaK'b 
OHO o6jiaAaexT> CBOflcxBaMH o^enb Cjihbkhmh kt» ea cBoftcxBaM'b. 
OcajKAenie MarHe3iajibHoft >KHAK0cxbK) 3acxaBJifle'rb BMnaAaxb xaiOKe 
opraHHHecKyio KHCJioxy, fijiaroAapa npncyxcxBiio aMMiana ^), noaxoMy 
npHXOAHXCH npH6'feraxb ajih ocaHCAenifl HeoprannqecKaro P kt> 
MOJiH6AeHOBoft HCHAKocxH, KoxopaH HenocpeACXBCHHo ocaAKa He AaexT> 
ch opraHHMecKoft khcjioxoA npn KOHueHxpai^flX'b en HHM«e 17o- 
JlHuib B'b fioji'be KOHqeHxpapoBaHHHX'b pacxBopax'b en noaBJinexcH 
no nocxepnaKy G-fejibift ocaAoicb, nepacxBopHMbifi B'b HNO3 h pacxBO- 
pHMbift B'b BOA'fe' PaajiOHteme ea btj aKcxpanrfe oxt> A'feflcxBia khc- 
jioxH He Morjio 6HXb snaqnxejibHHM'b, xaKi* KaKi> ona bt> BHA'fe co- 
-lefi JiHnib nocjvk Coji'ke hjih Mendfee npoAOJiHCHxejibnaro KHnaHeraH 



^) Weiss, Ueber die Eiweisstofife d. Leguminosensamen. Diss. MOncben, 1899. 
^) H HaauBaio ee Tain>, mo6u B3&bxsLTh AiBHHaro HaaeaHiA aHTHApooKCH- 
jieTHwieHflB(j)oc(j)opHafl KHCJioxa. Posternah, Revue g6n6r. de Bot. 1. 12, 1900, p. 6. 
Compt. rendus, t. 137, 1903, pp. 202, 337, 439. 
•) WifUerstein, Ber. d. deutsch. chem. Gesellscb. Bd. 30, p. 2299. 
Fosternak, 1. c. p. 16. 
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CT> MOJiH6fleHOBofl HCHAKOCTbK) npoRBJifieTb nepBbie UpH3HaKH pa3- 
.lOJKeHiH noA'b A*ficTBieM'B aaoTHofi khcjiotu peaKTHsa, Bujif^Jina 
oqeHb MeAJieHHO thdrhhw^ wejiTHfl ocaAOKi> (})oc(})opHO-MOJiH6Ae- 
HOBaro aMMOHifl ^). 

nepBOHanajibHo HaH6o;rfee npaBHJibHbun> npeAcrasjifliiocb BWA'fe- 
jieHie HeopraHHqecKaro 4><^c(j[)opa BecTH xaK'b: cHanajia ocaAHTb 
aKCTpaKTB MarHe3ia.iibHod CBfkcbio, a aarfeii'b pacTBopeHHufl bx aaoTHofi 
KHCJiori^ ocaAOKi> BHOBb ocaAHTb iio;iH6AeHOBod >KiiAifc>CTbK). Jlajii^e 
(t)oc(})opHyio KUCjioTy uotkbo Cujio onpejifbjiHTb hjih B3B'buiHBaHieMi> 
MOJin6AeHOBaro oca^Ka, KaK'b 3to 6yAerb umme onncaHo, hjih, eme pa3'b 
nepeocaAHBi> ManiediajibHod cM'J^cbio, BaB'biuHBaTb bi> BBji'h nnpocojiH. 

droTh nocJi-feAHifi MeTOAT>, Koxoputl a naaoBy MexoAOMT, xpofi- 
Horo ocaHCAeaiH, onasajiocb bo3moh(humi> bI) H'kKoxopbixi> c;iyHaflxi> 
ynpocxHXb, hck;iiohhbt> nepBoe ocajKAenie, KaKi> ne aociHraiomee 

OXA'fejieHiH HH03HX0(j[)0C(|)0pH0fi KHCJIOXH. 

IIpH B3CJi'bA0BaHiH H3M'j^HeHifi 4)oc(|)opa npH npopocxaHin bhkh 
H o6xoAH;icfl 6e3T> nepBaro ocaM^AeniH MarHeaiaJibHofl CMtcbio. 

<I>HJibxpaxT> oxi> 6'fejiKOB'b BT> Ko;iH4ecxB'fe 100 — 150 cc. fl Harpfe- 
Bajn> Ha BOAflHoft 6aH'b h ocamjiaji'h 50 cc. MOJiH6AeHOBofi jkhakocxh. 
IIpH axoM'b cnanajia nacxo BHnaAaji'b xjionqaxufi o6'beMHCXHii Sypwft 
ocaAOKi> H HCHAKOcxb oKpamHBajiacb bi, 3ejieHbift ub^xtj, 6;iaroAapH 
BoacxaHOBJieHiK) MOJinfiAeHOBofi khcjioxh, ho npn AaJibH'feftuieM'b na- 
rp-fesaHiH xjionnaxbrii ocaAOiCB pacxBopflJicfl, HCHAKOCxb o6e3UB*iH- 
BEJiaCb H nOHBJIHJICH XHIIHHHUd H^eJIXblft ocaAOKi> (j[)oc(t)opHO-Mo;ra6- 
AenoBaro aMMonifl. 

EcjiH me >KHAKOcxb cxoajia Ha xojiOAy, to Bt xeneHle 2 cyxoKT> 
OHa ocxaBajiacb xanoro Mce aeJienaro qBlJxa h xHnHHHaro ocaAKa 
4)oc4)opHofl KHCJioxu He noflBjifljiocb. Bypwft xjionnaxbift ocaAoirb, 
He pacxBopflBmificfl B'b axoM'b cjiyna'fe, ne coAep3Ka;n> (})oc(j)opHoft 
KHCJioxu. OcaHCAenie en o^eBHAHO saAepjKHBajiocb. 

ripH axoMT* cnocoe'fe ocaHCAemii mojkho 6wjio onacaxbca: 1) paa- 
jiomeum (|)oc(})opoopraHHqecKHX'b coeAHnenift (npnxoM'b rjiaBHbiMT> 

06pa30JIQb HH03HX0(})0C(l)0pH0ft KBCJIOXH, XaKT, KaiTb 6±J1K1S H JieimXHHT> 

6mjih yme yAajienw) cb ocBofioHCAeHieMt neopranHqecKofl (J)oc(|K)pHofi 
KHCJIOXU noA'b A'i^^cxBieM'b a30XH0JI khcjioxh MOJindAenoBoft hchakocxh, 
2) Henojinaro ocancAeniH HeoprannqecKoft (J)oc(l)opHoft khcjioxm, 6jia- 
roAapa 3aAep>KHBaK)meMy BJiianiio opraHHnecKHX'b coeAHHenid, na 
Koxopoe yKa3UBaioxi> Bcfe pynoBOACXBa aHaJinxHMecKofl xhmIh. 



*) Posternak, I. c. p, 8. 
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4to6w BHHCHHTb, HacKOJibKo JierKO coBepmaexcfl pasjiOHceme 
<t)oc(J)opoopraHHHecKHX'b coeAHHeHifi ooa'l aniHHieM'b aaoxHofi khcjiotm 
H Harp'feBaHiH, h nQCTaBH;n> cjit^yion^ift onwrb: HaslJCKa bt. 20,0588 gr. 
ri3MejibqeHHbiXT> Bt MyKy c±uhbi> Vicia sativa oCjinra 300 cc. 1% yKcyc- 
Hoft KHCJiOTU H, nocjvh ocancAeHia 6'fe;iK0Bi> Ha BOAHHOft 6aH'k, <|)HJn>- 
TpoBajiacb nepeat (|)JiaHejib. Hs'b (J)HJibTpaTa cb npoMHBHUMH 
BOAaMH (512 cc.) B3flT0 4 nopi^H no 100 cc, (hto cooxB'feTCTByerb 
3,9175 gr. B^^ecTBa a^ih Ka>KAoft nopuin) h hsI) EHx-b: nopoifl A 
oca3KAeHa aenocpeACTBeHHO MOJiH6AeHOBoft HCHAKOCTbio (50 cc.) npn 
25 MHHyTHOM-b Harp'feBaHiH na BOAHHofi 6aH*, B ocaHCAena, Kairb 

A, HO nepeA'b ocawAenieM'b 6hjio npH6aRJieH0 25 cc. HNOs yA- 

B. 1,2 H HCHAKOCTb Harp'feBa.Jiacb V4 ^aca cb KHCJioroft Ha BOAflHofi 
6a Ht, C ocajKAena xaK'b >Ke, ho nocjrfe V2 nacoBoro Harp^Bamn ci> 
50 cc. HNO3, HaKOHeitT> D oca>KAeHa nocjrfe ^/4-qacoBoro HarpfeBaniH 
Ch 50 cc. HNOs- IIojiyHHJiocb irapocoJiH B'b A) 6,8 Mrp., B) 6,2 Mrp. 
C) 5,0 Mrp. D) 3,9 Mrp. B'b ApyroMi. onwrb npn nojiyqacoBOM'b kh- 
nflqeHiH BOAHaro 3KCTpaKTa r3i> npopocTKOB-b kohohjih cb paBHWMT> 
06'beMOM'b HNOs yA- B. 1,3 nojiyHHJiocb P2O5: 

Khoam. ct» HNGj He Kanflq. 

a) 3,4 Mrp. a) 11,6 Mrp. 

b) 4,7 , b) 11,3 « 

TaKHM'b o6pa30Mi> nenero 6biJio onacaxbCfl saM^xHaro hobm- 
lueHifl UH(})p'b SjiaroAapH pa3Jio)KeHiK) opraHHHecKHX'b (})oc(j[)axoB'b 
noATj BJiiflHieMTi khcjioxt> h Harp'feBaHiH ^). 

BnocJi'feAcxBiH axo BooJiH'fe noAXBepAHJiocb npn aHajiH3'fe c'feMHH'b, 
KaK'b npn cpaBHeniH ABOfinoro h xpoAnoro cnoco6a (cm. rjiaBy II) 
xaiTb oco6eHHO B'b xoM'b, qxo He CMOxpa na HX'b 6oraxcxBO (J)oc(j[)o- 
poopraHHHecKHMH coeAHHeniHMH Bcfex'b ynoMHHyxHX'b rpynn'b, mo- 
jiH6AeH0BHfi MexoA'b oOnapyncHJi'b xojibKo HesHa^HxejibHoe kojih- 
necxBo HeopraHHHecKod (t)oc(|)opHoft khcjioxh, pacnaA'b cji'feAOsaxejibHo 
He HM'fejI'b 3A'fecb M'fecxa. 

Tenepb npeACxoflJio HciiHxaxb, nacKOJibKO BJiiaex'b na ocawAenie 
wh AaHHWX'b ycjioBiHX'b aaAepjKHBaion^ee BjriflHie pa3JiHHHbix'b opra- 
HHHecKHX'b Ben^ecxB-b. 

TaKHM'b AMcxBieM-b o6jiaAaioxi> no yKasaniio pyKOBOACXB'b no 



^) Hao6opo'rb npe 6oji'fee cejibHOM-b A'feficTBio khcjiotli HacTynaeTi Heoxca- 
AaHHoe noHBxceHie AH(|)p'b, hto B'^pohtho o6i>iiCHiieTCfl cHJibHofi KOHueHrpauiefl 
asoTHofl KHCJiOTU, xoTii JIopeHm> He saM'feTHJi'b yMeRbmeniH B^ca Mo;ra6AeHOBaro 
ocaAKa npH noBumeHlH KOHneHrpauiH HNO,. Cm. Lorene, Versuchstat. Bd. 55, 1901. 



— 13 — 

aHajiHTHHecKofi xhhIh ^) tbkxh B03CTaH0BJiflK)ii^iH Ben^ecTBa, KaKi> 
Hanp., BHHHaH KHCJioxa. Bo3mo}kho 6biJio npHiiHcaTb xaKoe me A^ft* 
CTBie H ajiKajioHAanii, AaH)iuHMi> ci> 4>oc4>opHOMOJiH6AeHOBod KBCJiorofi 
coeAHHemH, pacTBopHMOCTb KOTopuxt MOHcerB 6iiiTb 6ojibme, nliuiy 
4)OC(})opHOMOJiH6AeHOBaro auMOHin. 

HoaTOMy 6h;io bshto no 100 cc. a) 2^o rjiioKoaw, b) 0,1 cojia- 
HHHa, c) l^/o maaejieBOKHCJiaro KaJiin, d) l^/o bhhhoA khcjotu b 
Kb HHMi> iipH6aBJieH0 no 25 Mrp. P2O5 bi> BEjifb aMMia^HOHaTpieBoft 
cojiH. IIpH ocaHCAeniH no M0JiH6AeH0B0My MeroAy 6biJiH HadAenu cjrb- 
Ayiomifl KOJnniecTBa P2O5 bt> iirp.: bt> a) 25,88, b) 25,2, c) 25,4, 
d) 25,4. 

JIjih HcnbiTaniH BJiiflRia nenrona h ajibGyMosi), KOTOpBie ^aiorb 
noAo6HO ajiKajioHflaMi, coeAHHeniH cb (j[)oc(j>opHOMOJiH6iieHOBOil khc- 
jiOTOft, 6biJio B3HT0 100 CC. 2^/o pacTBopa nenxona „Witte", npeA- 
CTaBjiaionj^aro, KB.Kh hsb'j^ctho, CM'fecb 3Tmii> Beu(ecTBi>, h npH6aBJieH0 
oKOJio 50 Mrp. P2O5 Bi> Buji,± amiiaqHo-HaTpieBofi cojih (^ 51,2 iirp. 
corjiacHO HenocpeACTBeHHOMy onpeA'^Jieniio bi* bha*^ iiarHe3la;u>Hoft 
cojin). Ilpn oca>KAeHiH cnanajia noHBJiHJicH o^enb odi^eMHCTuft oca- 
AOKTi, nocieneHHO pacTBopaBmiftCH h qacrbio caAHBoiifica na aho B'b 
BHA'fe >KejiTo6ypbix'b xjionbea'b. T^M-b ne iieirfee, bgah AaJibH'bfluiee 
onpeA'feJieHie o6u4HUM'b nyren'b, n nojiyiHJi'b 79,8 Mrp. nnpocojiH, 
HTO cooTB'bTCTByerb 51,07 Mrp. P2O5. 

HaKOHeiTb, yBejniHHBafl KOHueHTpauiio (j[)oc(t)opHofi khcjiotm bt> 
SKCTpaKTb cfeMaHTj Vicia sativa npHfiaBJienieM'b onpeA'feJieHHHX'b ko- 
jmqecTBTb (})0C(tK)pH0aMMiaHH0ft HaTpieaofl cojh, a OHCHAaji'b, hto 
3aAep>KHBaiomee BJiianie HaxoAflniHxcH bt* neM'b BemecTBT> cKa>KeTCfl 
p'feane B'b yMenbuieniH aCcoJiiOTHaro KOJiiwecTBa P2O5, OAHaKO onwrb 
He noKaaaji-b axoro. 

TaK'b Kb CTaKaH'b cb Haa'fecKOH B'b 5 rp. HaMe.TbneHHux'b cfeMairb 
Vicia sativa bjihto 100 cc 17o yncycHofl khcjioth h 10 cc. aMMo- 
HifiHO-HaTpieaoft cojih ^c^opnok khcjioth, coAepncamnx'b okojio 
50 Mrp. P2O5, 3arfeMT> o6HqHUM'b nyxeM'b e^fejiKH oca>KAaJiHCb, ^vuih- 

TpOBaJIHCb H (j|)HJIbTpaTb OCa>KAaJICfl M0JIH6AeH0B0fi >KHAKOCTbK), H 
(t)OC(})0pHaH KHCJIOXa B3B'fellIHBaJiaCb B'b BBA* nnpOCOJIH. 100 CC. 

SKcrpaKia ao BBeAeniH xyAa (})OC(j[)opHOfl cojih coAepwajiH acero 
5 Mrp. HeopraHH«iecKoft P2O5, h noTOMy, npB6aBJiaH TyAa 50 Mrp., 
HJiH no HenocpeACTBGHHOMy onpeA'feJieHiio 51,2 Mrp., a BM'feji'b bi> 
pacTBop'b 56,2 Mrp. h cji-feAOBareJibHO noBbimajrb KonqeHTpauiio 



*) l^resentMS, Quantitative Analyse. 1 1873 p. 404, MeuiuymKumlc, 11.5,373. 
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KHCJiOTH noHTH Bt 10 pa3T>. OAHaKo, He CMOxpa Ha TO, HTO npeMOJia- 
raeMOMy 3a;^epHcnBaI0^^eMy BJiiaHiio noABeprajioct cji'tijoBaxejibHo sHa- 
HHxejibHo 66jn>mee Ko;iHHecTBO <|)oc(})opHoft khcjioth, oSpaxHO 6ujic 
nojiyHeno BHA'feJieHieM'b MOJiB6AeHOBoft >KH;iKOCTbK) KaKT> pa3T> Toace 
KOJiHHecTBO, a HMeHHo: a) 56,3, b) 56,4 Mrp. 

3tott> me oauTb noKaauBaerb, hto npH KOHueHTpauiflXT>, ci> 
KOTopwMH MH* npHuiJiocb HM'feTb jjfbjio, He^ero onacaxbcH xaK>Ke 
yBJienemH 4>oc(j|)opHOKHCJiuxi> cojiej) bi> ocaAoirb npn Bunaj^eHiH 

6'fejlKOB'b. 

TaKHM'b o6pa3oin> npeAcxaBHJiocb BoaMOJKHHMt 6e3i> cymecxBen- 
HOJI noiTybmHOCxH H36'k>KaTb jiHmHflro ocaHCAeniH MarneaiaJibHofi 
CM'bcbio E CBHsaHHaro cb hhmi> (t)HJibTpoBaHifl, Hxo npeACxaBJifljiocb 
3HaHHxe;ibHMMi> o6;ierHeHieM'b npH iiaccoBbix'b anajiBdax^b. 

3xHMi> MexoAOM'b ABOiiHoro ocaHCAeniH, onncaHHUM'b mhok) Bnep- 
Bbie Bi> AHBap* 1902 roAa *), nojibsoBajiHCb 3ajrfeccKift ^) h Har 
Andrews ^). EocjrfeAHie CA'feJiajiH npn axoM'b oobixH cb irfejibio npo- 
B'fepKH npHroAHOCxH ero jina ApyrnxTb 06'beKxoB'b paexHxejibHaro b 
>KHBOXHaro npoHCxoHCAenifl. 

Aexopbi HaniJiH, hxo npacyxcxByiomafl btj peaKXHB* asoxnan 
KHCJioxa MO>Kexi> BW3HBaxb pa3Ji03KeHie 4)oc(|)opoopraHHHecKHX'b coe- 
AHHeHifi, 6jiaroAapH newy nojiy^aioxcfl SHaHHxejibHHH Ko;ie6aHifl bt> 
peayjibxaxaxT,. OAHaKO hmh 6bLJiH CA^JiaHH HacxojibKO SHa^HxejibHHH 
norp'feuiHocxH B'b anajiHs*, hxo bphai> JIH noJiyHeHHwe hmh peayjib- 
xaxH roBopflXT> npoxHB'b ynoxpe6;ieHHaro mhok) MexoAa. SKCxpaicxH 

H3'b MyKH yKCyCHOfl H COJIHHOft KHCJIOXaMH paaJIHHHHX'b KOHIieH- 

xpaaifi Ha xojioAy aBxopH noBHAHMOMy, ne yAaJiBBi* npeABapoxejibno 
6'fejiKOB'b, noABeprajiH aMcxbIk) M0JiH6AeH0B0fi hchakocxh h noxoMy 
6'fejiKH, He yAajieHHbie hstj pacxBopa, noABeprjiHCb B'b AaJibH'fefimeM'b 
A^flcxBiio KHCJioxH peaKXHBa. 

He MyApeno, hxo B'b H'feKOxopwx'b cjiyqanx'b mofjio npoacxoAHXb 
oxn^enjienie (j)oc(})opHOfi khcjioxh, oco6eHHo xaii-b, rA'fe coAep>KBXCfl 
6o;ibmoe KOJinqecxBO nyKJieHHOB'b, KaK'b nanp. B'b nmeHHqHHX'b 
oxpySflX'b. 

CA'feJiaB'b xaKHM'b o6pa30M'b npH noBxcpeniH mohxI) onHXOB'b 
omH6Ky, KOxopoH h H36'feraji'b, aBXopbi CHHxaiorb Heo6xoAHMbiM'b 



') AHeBHHiTb XI ci'fesiia ecTecTBOBcnuTaT. 1902, p. 110. 

>KypH. OnwTHofl ArpoH. 1902, cxp. 1. 

Beritthte d. d. bot. Gesell. Bd. 20, p. 366. 

^) Zaleski, Ber. d. d. bot. Gesell. Bd. 20 s. 426. 

') Hart and Andrews, Americ. Chemic. Journ., Vol. XXX, 1903, p. 470. 
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AJiH efl HcnpaBJieHifl Beecra B'b npeAJiOHceHHHd MHOfi ueroji^h no- 
npasKy, npHieM'L snaAaiorb bt> HOByio, eme 6oju>iiiyK) norp^inHocTb. 
yUeJiSiH CBecTH paajiaraiomee jt'feftcxBie aaoxHoft khcjiotw mo;ih6- 
AenoBoft HCHAKOCTH Ao minimum'a, ohh nocrynajiH cJi'feAyiomHM'b 
o6pa80iii>: 

B'B KBCJiBift dKcrpaKTby HenTpajin30BaHHHfi aMMiaKOMi>, npR6a- 
BJinjiinch aaoTHOKHCJiBift aMMOHlA (10 rp. Ha 200 cc. >khakocth) 
2 cc. HNOg (yA- b. 1,2) h 25 cc MOJiH6AeHOBofi jkhakocth) npe^Ba- 
pHTeJibHO HedrpaJiHdOBaHHofl aMBiiaKOMi). Ilocji'k 15 m. HarplsBaHifl npH 
65° H nacoBoro CTOffraa ocaAOKT> oT(})H;ibTpoBHBajicfl h AaJi'fee (J)oc- 
4)opHaH KHCJiora onpeA'bJiHJiacb bi> bha'I^ MarnesiaiibHOfi nepocojiH. 

ripH 9T0M'b noJiynajiHCb im(})pH bo mhofo paai. HH>Ke, H*MTb npM 
ocaHCAeHiH o6uHHofi Mo;ra6AeHOBOfi HtHAKocrbio cb HaCuxKOM'b HNOg. 
Ho npH TaKOM'b ocancAeniB, Kairb mm y>Ke bha'^JIh, oneHb nacro, 
oco6eHHO B'b npeABapHxejibHo Henarp'feTUX'b ao 90° aKCTpaKTaxi> 
npoHcxoAHTb cHJibHoe BoacTaHOBJienie MOJiH6AeHOBofl khcjiotm, koto- 
poe oneHb SHaqHrejibHO aaAepHCHBaerb BbinaAeme (|)oc(t)opH0-M0;ra6Ae- 
HOBaro aMMOHiH. JlnB ycTpaHeuifl aroro Heo6xoAHMO 6ojibmee Kojm^e- 
CTBo aaoTHoft KHCJioTM H 6oji±e npoAOJiM<HTeJibHoe Harpi^BaHie. Ka- 
Koft jih6o nonwTKH HcnwTaTb, naicb npn axHXTb ycjiOBiiix'b bjoajio aa* 
AepwHBaiomee A'fe^cxBie opraHHHecKHXi. BemecxBT> aKCxpaKxa, asTopw 
He CA'feJiajiH. HeMyApeHO, hxo npn xaKHX'b ycjioBinxi* ohh nojiynaKyrb 
ilH4)pu, Koxopbifi, KaKij yBHAHBTb B'b cjrfeAywmefl rjiaB'fe, ne noAXBepwc- 
Aaioxcfl hh MHofi, hh Schulze (cm. rji. II). IloaxoMy, ecJiH Bonpocb 
o Bceo6^^eft npHM'feHHMOcxH ABOfiHoro ocaHtAenifl ajih onpeA't^enia ne- 
opraHHHecKofi (j[)oc(|)opHoft khcjioxw, noKa ocxaexcfl oxKpwxHM'b, xo 
Bi> H'feKOxopux'b cjiynaax'b xo.ibKo oh'b h MOH(erb 6wxb npHM'feHHM'b. 

Jtpyrie cnoco6H oxA^Jienifl HeopraHHiecKaro P, — ynoMHHyxbifl 
ywe MexoAT* (Jeret h Hahn'a ocaHCAenin cy6;iHMaxoM'b h MexoA'b 
Kossel-Araki *) ocamAerafl xaHHHHOM'b AocxHraioxT> oxA'tJienifl 6'fej[- 



') Kossel Zeitschr. f. phys. Cb. Bd. 7 p. 9. Araki, Ibid. Bd 38 p. 84. Kpn- 
THKy aroro MCTOAa cm. y Hart and Andrews 1. c. p. 481. 

'j HeAaBHo Schulze h Castor o npeA;io)KH;iH eme oahhi> ifeTOAi> oTA'^eiriH 
HeopraHH<iecKaro (t>oc(t>opa bt> bha^ KajibuieBofi cojih cb nocji'^AyiomHirb pacTBo- 
peHieiH) Bi> jiHMOHRo-KHCjroui* aMMiaK'fe. OAHaKO npH btomi* (|)oc(})opHa>i KMCJiora, 
coeABHeHHaH ci> ifaniieirk, }KeJi'k3oin>,aAAioMHHieirb, ycKOAbaaioTi. on* oapeA'^eHifl, 
a noTOMy arorb MeTOAi* He uwhevb BHaqeniH MeTOAa KOAHnecTBeHHaro OTA'^AeHin 
HeopraHaqecKaro (t>oc4)opa h hucjis. noAynaeMUH hmi> BcerAa HHHce A'^flcTBareAb- 
Hbixi. KaiTb KOAH^ecTBeHHUfi MeTOAi* OHii KOHOHHO He MOMcerb HATH Bi» cpaB- 

HeHie C-b yA06HbIM'b H HyBCTBHTeAbHUMl> MBKpOXHMBMeCKHMb MeTOAOlTb. Cm. 

Schulze u. Castoro, Zeitsch. f, phys. Ch. Bd. 41 p. 477. 
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kobtj, ho He yAaJienifl HH03HTo-(|)oc(})opHofl khcjiotw; oho uomeTh 

6UTh flOCTHTflyTO BT, HaCTOHmee BpeMfl TOJlbKO A'feflCTBieMt moj[h6- 
AeHOBOfi TKBmOCTVl ^). 

Jlna onpeA'i^eHiH pacmeopuMaio aptanuHecKato ueOfbAKoeato P 
6pa;icfl onpeA'feJieHHBifi ofiTjeM^b aKcrpaKTa, ynoTpee-iflBmarocH jsjifi 
onpeA'feJieHifl HeopraHHnecKaro P., OKHrajicH h pasHOCTb Me)KJ^y 4)oc- 
<J)opHoft KHCJiOTOd nocji* co»cHceHia h HeopraHHqecKOft bt* tomt> me 
o6T>eM'b oTHOCHJiacb Ha aojiio 3T0fl rpynnu (})oc(})opoopraHHHecKHX'b 
coeAHHeHifi. 

Jljm oKOHqaxejibHaro onpe^'feJiema (J)oc(})opHoft khcjiotw nocjrfe en 
OTA'feJiemfl fl Bi. pasjiHMHHX'b cjiynaflXT* nojibsoBaJicn pasjiH^HMMH 

MCTOaaMH. Bt, HCHAKOCTflXTb, HOJiyHeHHHX'b UOCJlh COHtHCCmH, T. 6. BT> 

CJiynaflXTj onpeA'feJieHin o6maro, 6'fe;iKOBaro jieuHTHHOBaro h opraHHne- 
cKaro pacTBopHMaro P, oChhho npHM'feHfljicH cnocoei^ jxBoflHoro ocaHc^e- 
Hifl CHanajia MOJiHfiAGHOBOft HtHAKOcxbio, HOTOMT. MaraeaiajibHofl CM^cbio, 
npHqeMij h bt> tohhocth cjrfeAOBajii> yKaaaHiuM'b Neubauer'a *). B'b 
H'feKOTopbix'b cjiyHaflXT> fl npH6'feraji'b kt^ ApyroMy MexoAy, xpefiyio- 
meMy MeH-fee saxpaTW BpeMeHH h BM'fecxife ct, xifeafb AonycKaiomeMy 
pa6oxy en oqenb He6ojibniHMH KOJiH^ecxBaMH. 3xo MexoA'b neno- 
cpeACXBCHHaro BSB'fenmBaHifl MOjraCAenoBaro oca^Ka, Koxopufi h npo- 

HaBOAHJITj CJI'^AyiOmHM'b 06pa30MT> ^): MCHAKOCXb HOCJlt COJKHteHifl 

pa36aBJifljiacb, noAn^ejiaqHBaiiacb aMMiaKOJfb h CHOBa noAKHCJiHJiacB 
aaoxHoft KHCJioxofi hjih, ccjih A'feJio mjio o6t3 onpeA'feJieHiH neopra- 
HHHecKaro P, xo 3KCxpaKXT> ocancAaJicfl MaraeaiajibHOft HCHAKocxbio 
H aaxd^MT* ocaAOKi, pacxBopflJiCH na (})H;ibxp'fe cJia6ofi ropHHeft aaox- 

HOfi KHCJIOXOfl, npOMHBaJICfl H HOJiyHeHHafl >KHAKOCXb CJiy>KHJia AJIH 
OCaM^AGHiH M0JIH6AeH0B0ft >KHAKOCXbK). Heo6xOAHMO oCpaXHXb BHH- 

Manie na xo, hxo6w jKHAKOCxb, npeAHasHaneHHafl ajih ocawACHia, 
HM'fejia no B03M0HCH0CXH xoxi. >Ke oSiieMi). y MeHfl >KHAKocxb nocjrfe 
co>K3KeHifl RwhjiB, BcerAa nepeA'b oca>KAeHieMi> 06'beM'b okojio 100 cc.> 
a B-b cjiyqaflXTj onpeA'feJieHifl HeoprannqecKaro (|)oc(})opa, KorAa ero 
6hjio oco6eHHo Majio, 06'beM'b He npeBbiina;ii> 50 cc. CxaKaH'b na- 
rp'feBajicfl Ha cfexK'b ao noflBJieniH nysbipbKOBT* npn MacxoMi^ noM'fe- 
LUHBaniH AJiH H36'fe>KaHiH neperpijBaHiH h xorAa npnjiHBajiocb h3t> 

KHCJIOXbl 50 HJIH COOXB'feXCXB. 25 CC M0JIH6AeH0B0H >KHAKOCXH o6hM- 



*) Neiibauer, Ueber die Zuverlftssigkeit der Phosphorsfturebesiimmung als 
Magnesiuropyrophosphat.-Diss. 1 893. 

') 3tott. MeTOAi> oco6eHHO TmareJibHo paapa6oTaH'b Lorenz'oifb. Yersachstat. 
Bd. 65, 1901. TOUT* we cm. BpytUAUHCKin, TKypn, On. ArpoH., 1903, cxp. 525. 
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Haro cocTaBa h HCHAKocTb ocTaanirjiacb ctohtl no ^eHbiueii wbp^ 
4 Haca npn KOMHaTHoft TeiinepaTyp'b. IIpH He6ojibinHX'B KOJiHHe- 
cTBaxi> ocaflOKi> OT(|)HJibTpoBHBaJiCH TOJibKO Hepeai 18 — 20 HacoB^. 

OcaAOK'b nepeHocHJicH Ha (J)HJibTp'b, ^ch Koroparo 6ujrb onpe- 
A'^eH'L nocjrb BbicymHBaHifl upH 100^ bx BibcoBOM'b ixfuiimjipjiKh. 
JUh npoMHBamA oca^Ka h nojib30fiajiCH BOAonpoBOAHofi BOAoft npn 
B03BK))KHo HH3Koft TeMoepaTyp*, KaiTb 3T0 fl'fejiajrb Neumann ^). 
PacTBopHMOCTb ocaAKa BT> BOA* HacTOJibKO Majia, HTO Ha pesyjibTarb 
anarasa ne BjriHerb. Tain> no Eggertz'y ^ 1 h. ocaAKa pacxBO- 
paeTCH B'b 10,000 boam npn 16°. Tairb nairb h ynoTpe6jiH;ii> ne 
6ojrfee 65 cc. boah a^h nponHBaniH (BopoHKa eMKOCTbio 15 cc. Ha- 
jiHBaeTCH 5 pasx), to Aawce npn 16° h ne Morb norepHTb 6oji'fee 
6 wrp. ocaAKa hjih 0,2 Mrp. P2O5. Ha caMOM'b a*^ 9T0 KOJiH^ecTBO 
emfi cJHmKOMi> BbieoKo, TaK'b Kaicb kx boji± npn npoMbiBamn bi> 
nepBUXi* nopainxT, npnirfemHBaeTCH asoTHOKHCJibifi aMMonift, hohh- 
jKaiomifi pacTBopHMocTb ocaAKa. 

Oti> npoMHBaHifl a-iKorojieMTb h •a(j[)HpoMT>, KaKt axo peKOMen- 
Ayerb Lorenz % a OTKasajicn, xaKx kslkl pacxBopHMocTb ocaAKa bt> 
ajmoroji* cjramKOM'b BejiHKa: 1 ^acTb ocaAKa pacTBopflexcn B'b 680 
HacxflX'b ajmorojiH. 

$Hjn>xpi> ci> npoMuxHM'b ocaAKOMi> cjierKa o6cymHBajiCH ox>kh- 
ManieMi, B'b (j[)Hjn>xpoBaHHOft 6yiiarfe h sa-rfeM'b cyiuHJicfl B'b xoM'b 
>Ke B'fecoBOM'b cxaKaHHHK'fe npH 100° w nocxoflHHaro B'feca. Pa3-^ 
Hocxb no cpaBHeniio ci> nepBonaqajibHUM'b B'bcoM'b cxaKanqHKa cb 
(j[)HJibxpoM'b AaBaJia B'fec'b ocaAKa. 

Bo3paHceHleM'b npoxHB'b axoro MexoAa BcerAa cJiyHCHJio neno- 
cxoHHCXBO cocxaBa ocaAKa. /t'feflcxBHxejibHo, noKasaniH pasjiHHHHX'b 
aBxopoB'b AOBOJibHO CHJibHO pa3HHXCH MejKAy co6oii. TaK'b Eggertz *) 
Hameji'b, hxo ero cojn> coAepntajia 3,72 — 3,8°/o P2O6, xorAa KaK'b 
Sonnenschein ^) nojiyHHjn> 3,02, 2,93, 3,12Voi ho o6paxHBfflHCb K'b 
onHcaHiio ycjioBifi, npa Koxopwx'b pa6oxa;iH xoxi> h Apyroft aBxop'b, 
yBHAHM'b, ^xo oepBbifi cyuiHjTb cojib npH 95° H npeAocxeperaJi'b AOBOAHXb 
Harp*BaHie ao 120°, xaK'b KaK'b vinsme ona nepexoAHxi> B'b nnpo- 
cojib, a Bxopoft cyuiHJi'b cBoft npenapaxi> HMewHO npn 120°. 



*) Neumann, Zeilschr. f. physiol. Ch. Bd. 37, p. 115. 

*) Eggertz, Journ. f. pract. Ch. Bd. 79, p. 4.96. 

») Lorenz, Versuchslal. 1898. 

*) Eggertz I. c p. 496. 

^) Sonnenschein, Journ. f. pract. Ch. 53, 185. 
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B-b nocji'feAHee BpeMH Villier* et Bory ^) h oco6eHHo Lorenz -) 
TmaxejibHo 3aHHM2uiflCb HsyneHieM'b CBoftcTBi> oca^Ka h npimuiH ki> 
aaKJiJOHemio, hto, ecjiH Bcfe onepauin BeAyTCH npn npH6jiH3HTe;ibHo 
OAHHaKOBuxTb ycJiOBiHxi,, TOFAa cocTaBij ocaAKa coxpaHHexcH HeH3- 

IfkHHUMl). 

OcaAOKT>, nojiynaeMufi mhoio npH ocsLmjuenm bt> hchakocth nocji* 
cojKwemH 6ujn> 6;ih3okt> no cocxaBy ki ocaAKy, noJiyqeHHOMy Vil- 
liers et Bory, a HMeHHO oht> coAepjKaJi'B okojio 3,7®/o P2O5. 

IIpH OCaM^AeHJH HeopraHH^eCKOft (j[)0C(j[)0pH0fi KHCJIOTW H31>3KCTpaK- 

TOBi. B'L npHcyxcTBin opraHHqecKHXT> BemecxBi*, KorAa bt> ocaAOin> 
oxT> MarHe3iaJiJbH0fl }khakocxh nepexoAH;iH H'feKOxopua opraHHHecKui 
BeiuecxBa, pacxBopaBiiiiHCH Aaji'fee bt> asoxHofi khcjiox^ h BJiiHBiiiiH Ha 
cocxaBi. MOjra6AeHOBaro ocaAKa, h nojiyqa^xb coAepjKaeie P2O5 Bt HeM'b 
OKOJIO 4,0%. 

Bo BCHKOMl) CJly^Si± H nOJIi>30Ba;iCH 3XHM1> MeXOAOMl> XOJIbKO 
XaMT>, TA'fe MH'fe 6bi;iO Heo6xOAHMO DOJiyHHXb JIHIlIb OXHOCHXeJIbHWH 

HHCJia, noHCMy h BTb nocji'feAyiomeM'b H3Ji03KeHiH BupajKaio pe3yjib- 
xaxbi aHajiH3a HenocpeAcxBeHHO B'L uH(})paxT> B'feca axoro ocaAKa, 
He nepeeoAH ero bt> mi(J)pbi a^h P2O5. 

Ha axHXTb AByxx cnoco6axT> h ocxaHOBHJicH noc^xfe xoro, KaK'b 
MHOK) 6huvb Hcnpo6oBaH'b u'fejiHfi pflAi> Apyrnxi MexoAOB'b oripeA'b- 
Jienifl (j[)OC(|)opHOfi khcjioxw. 

Oco6eHHo KasajiHCb yAo6HHMH h xpe6yiomHMH HaHMeH'fee 3a- 
xpaxH BpeMeHH cnoco6'b xaxpoBanin yKcycHOKHCJiuM'b ypaHOMT> ^) h 
cnocoei) Neumann*a. 

OAHaKO nepBbift cnocoeTb 3HaqHxejibHo ocJio>KHHexcfl B-b npncyx- 
cxBiH Htejrfesa. Ero npHxoAHxca oca>KAaxb B'b BHA'fe 4)oc4)opHOKH- 
cjiofi OKHCH wejifea, ocaAOK-b (j)HJibxpoBaxb, npoMHBaxb, cymnxb, 
npoKajiHBaxb h oxAtJibHO B3B'femHBaxb. 

KpoM'fe xoro npeHMymecxBa o6biHHaro xHxpoBaHia bt> axoMx Me- 
xoA'b 3HaqHxeJibH0 yxpanHBaroxcH, 6jiaroAapfl Heo6xoAHMOCxH nocji'fe 
Ka5KAaro npHJiBBania H3'b 6iopexKH narp-feBaxb K0Ji6y ao KHn'tniH m 
6paxb Kanjiio na (})ap(})opoByio njiacxHHKy jijir cM'femeHiaefl ch Kan- 
jieft 3Kejrfe3HCxocHHepoAHCxaro Kajiia. 

Bcfe 3XH 0^epaI^H A*JiaK)XT> COMHHXeJlbHblM'b BUHrpHUl'b BO Bpe- 
MeHH, a BM-fecx* ch rfeMTb xo^HOCXb MexoAa ne npeBbTuiaexT> xohho- 



') VilUers et Bory, Compl. rend. CXVI, 1893, p. S89. 
*) Lorenz, 1. c. 

*) OflHcaHi noApo6Ho y Mohr'a bt> Lehrbuch d. chem.-analyt. Titrirme- 
tbode 1896 h y YMUKoea b-b ero ,Ki 6iojioriii (toccfopa* cxp. 17. 
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CTH weroAa ABOftHoro ocajKjteHiH: ct> KOjraqecTBOM^ Meirfee 5 mgr. 
P2O5 3A'fecb pa6oTaTb c-b yBtpeHHOCXbio nejihSR. 

^aeafl no npeHMymecxBy uH(j)pM, HM'feioiuifl OTHocHTe;n>Hoe ana- 
Heide, KaKi> h MeTOAi> BSB'i^iiiHBaHiH MOJiH6A6HOBaro ocaAKa, ohi> He 
Aaerb bosmohchocth paCoxaTb ci> TaKHMH He6ojii>mHMH KOJinnecTBaMH, 
KaKl> STOTb nocji'feAHifl. 

Towe cji^AyeTb cKaaaxb o neAaBHO npeAJio)KeHHOMT> cnoco6'fe 
Neumann*a ^), bi> KOTopoM'b Mo;iH6AeHOBbifi ocaAoirb (|)HJibTpyeTCfl, 
npoMHBaercH h sarfeMi* pasjiaraeicH onpeA'feJieHHbiM'b KOJiUHecTBOMTb 
nojiyHopMajibHaro 'I^AKaro Haxpa. 

Ilocji'b noJiHaro yAaJiemn aMiciaKa KHOH^eHieMnb, ocraBuiaHCH 
mejiOHb o6paTHO THxpyexcH nojiyHopMajibHoft cojwHoft KHCJioxoft cb 
<j)eHOJI(|)xa;leHHOM^. KojinqecxBO Ky6. c. npH6aBJieHHoft meJioHH aa 
BbiHexoiii> noxpe6jieHHMX'b Ky6. caHXHM. HCl, yMHOHceHHoe na 1,268, 

AaCTTb KOJIHHeCXBO P2O5 BT» milligT. 

ToHHOCxb 3xoro MexoAa, AaJieKO eme He BbiHCHeHHan caMHM'b 

aBXOpOM'b {oWh He npHBOAHXl* COBepineHHO im(})p'b), bo BCHKOM'b 

cjiyna* MHoro HH5Ke xohhocxh BaB-feiiiMBaHifl MOJiH6AeHOBaro ocaAKa. 
TaKHMi> o6pa30Mi> MexoAi> BBBiumBamH MOJiH6AeHOBaro ocaAKa 
MOHCHO peKOMeHAOBaxb Kairb HaHJiyqmift npn x^x'b (})H3iojiorHHecKHX'b 
pa6oxaxi>, rA'fe He HM'feioxi> SHOMeiiiH a6coJiioxHbifl UH(})pbi ^). TaMij, 
FA* oH'fe Heo6xoAHMbi, npHXOAHxcfl HJiH MexoAOBTb ABoftHOFo oca>KAe- 
hIh onpeA'feJiflXb Heo6xoAHiibifi a^a BwqHaiemH P2O5 K03(})(})FmieHXT> 
npn BCHKOMi> HSM'bHeHiH ycjioBJd anajiHsa, hjih me Bceui^Jio pa6oxaxb 

QXEMTj nOCJI'feAHHM'b MeXOAOM'b. 

B'b saKJHoqenie MH'fe ocxaexcH ynoMflnyxb, hxo a^h o6Hapy>KeHiH 
HeopraHHHecKHX'b (t)oc(j)axoBT>, npH6j[H3HxejibH0ft ou'Ijhkh hxi. ko- 
jiHHecxB'b h HsyneniH JioKajraaaiuH bi> xKanflxij HaH6oji'be yAoCem, 

MeXOA'b MHKpOXHMHHeCKifi ^). KpHCXaJUIU (|)0C(j)0pH0-KHCJI0fl aMMiaVTi- 

MarneaiR h 4)oc(i)opHOMo;iH6AeHOBaro aMMOHifl o^eHb xapanxepHbi 
H jierKO pasjiH^HMH noA'b nHKpocKonoM'b. Kii co^KajrfeHiK), Bcfe no- 
nbixKH HaftxH MHKpoxHMHHecKia peaKuia j^jih opraHo-(})OC(|)opHbixT> 
coeAHHCHifl AO CHXT> nop'b 6wjih HeyAa«iHH *). 



') Neumann, Zeitschr. f. phys. Ch. Bd. 37, p. 115. 

*) HeAasHo Sebelien BucKasajicfl TaKHce aa nonayio npHM'bHHMOCTb aroro 
MCTOAa. Cm. Chemiker Zeit. 190i p. 4()7. Pellet Chem. Centrbl. 1900, II, 71. 

*) Zimmermann, Microtechnik. 1892. 

*) Iwanoff, Jahrb. f. wiss. Bot. Bd. 36, p. 359. Arcangeli, Alti della Sociela 
Toscana di Sc. Natur. Vol. XVIII. 

2* 
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r JI A B A II. 
npeepaiueHiflx-b i|N)cft)opa npN npopocraHiN ctiieHN. 

Bi> HacTOflmee BpeMH Bcfe BemecxBa, Bxo^amiH B'b cocraBi* pa- 
cTHTe;ibHaro opraHHSMa, npHHHXo fldbJiHTb no hxt^ (})H3icwiorHHecKOMy 
SHa^eiriio na 3 rpynnBi: 1) <|)opMaTHBHLixT> hjih yqacTByiomHxi> Bifc> 
cTpoeniH KjrfeTKH, KaKT> Hanp. ue;i;noji§3a, 2) njiacTHHecKHXt bjih 
iraraTejibHHX'b, KSLKh nanp. KpaxMa;n>, rjiiOKoaa h 3) He nHraxejibHHX'b 
HJiH anjiacTHHecKHXii, Kam, Hanp. pasjinqHwe nHmeHTH. Jl'fejieHie axo 
KOHe^HO en^e oneHb rpy6o, h ne npHM'feHHMO ji;ih o6mefi (j[)H3ioJio- 
nmecKOfi xapaKTepHCTHKH Beni;ecTBa, xaKt KaK'L o^eHb uacxo ojmo 
H xoHce Be^^ecxBo y pasjiHHHHX'b opraHH3MOBT> HJIH>;^aHce y o^Horo 
H xoro me b'l paajiHHHHX'b XKaHaxi, h na pasjraHHBix'L cxaAiHXT> 
MOH<exT> 6uxb oxHeceHO bt> paajraquLin rpynnw. OflHaKO xaM'b, fa* 
fl*j[o HAexT> eme hohxh o nepBbixt maraxi, bt> onpe^'feJieniH (j[)H3iojio- 
THHecKaro 3Ha^eHifl BemecxBa, npe Hacji'feAOBaaiH onpe^lwieHHMX'K 
HacxHHXi, cJiynaeB'B, tinojiH'fe yw'fecxeH'b BonpOct, HrpaexT> jih oho 
pojib BT> cxpoeniH Kji-fexKH, npeAcxaBJiaerb jih en nHxaxejibHwA pe- 
3epBT> HJIH HecexT, eme KaKyio jih6o HHyio (|)yHKi;iio. 

JlyqiHHM'b oxB'fexoM'b na 3xoxt> Bonpocb cjiy3KHXT> 3KcnepHMeHxi> 
CT> npopocxanieM'b cfeneHH. 

C'feMH, Kairb HSBibcxHo, coAepH{HXT> 66jibmyK) 4acxb BemecxBi>» 
KaKT, pesepBHHfl Maxepiaji'b ajih nojiyqeHin sHeprin h cxpoHxeJib- 
HLixT> BenjiecxB-b, Heo6xoAHMHX'b AJifl AajibH'feflinaro pasBHxifl 3apo- 
ABima. OoaxoMy, Hsynan cocxaBT> cfeaieHH h HSM'feHeHia BemecxBi> 
npH ero npopocxanin, Jierne Bcero BHA'fexb, KaKHMi> semecxBairb 
npeAHasHaHena pojib pesepBHUx'b Beni;ecxBT> h KaKiH noxpe6jiflioxca 
AJiH nocxpoenia BHOBb BOSHHKaiomHX'b KJi'fexoKb. Hxo6bi ptmnxb, 
KaKia Hsx axHXTb coeAHHenift h bt» KaKoft arfep* nrpaioxT* poJib 
pesepBUbncb BemecxB'b, nyHCHO sacxaBHXb c^mh bosmohcho sneprHH- 
H'fee noxpe6jiHXb cboh 3anacBi. JlyHuiHM'b cpeACXBOMi, ajih 3xoro 
cjiyHCHXTj npopamHBaHie B'b xennox*. BjiaroAapa oxcyxcxBiio CB'fexa, 
pacxenie aojwkho Hcxpefinxb Bcfe 3anacH, Koxopwe oho MOH«exT> 
noxpe6HXb, BecbMa bo3momcho Aan^e x*, Koxopwe o6bmHo na CB'fexy 
ocxaioxcH HexpoHyxHMH. 

T'fe coeAHHeniH (})oc(})opa, KOxopwH npn sxoM'b noxpe6jieHiH pas- 
Jiaraioxca, mh B'b npaB* oxnecxn B'b AaHHOM'b cjiyqa'fe ki> Beni;e- 

CXBRM'b pesepBRHMl,. OxHOCHXeJIbHO xoro, HXO OCXaeXCfl, mm MO>KeHl> 
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OKasaTb MeH'be onpeA'feJieHHo: 3th coeAHHeHin iioryx'b 6HTb h (})opMa- 
THBHMiiM, HO MoryTb 6MTb H HenoTpe6jieHHHMH peaepBHHMH. 

OnpeA'feJiHB'b TEKHMT* o6pa30MT> Hamy aa^a^y, nepefi^eM-b kt> 
TOMy, Kairb na Hee oTB'feqaerb onbirb. 

OabiTULiH AaHHBiH o npeBpaiueiuH (})oc({)opa npn npopocTaniH, 
Bcrp'feqaiomiHCfl bt> jiHrepaxyp*, onenb otphbohhw h orpaHHHeHH. 
Qra oxpuBOHHOCTb He nosBOJinerb cBflsaxb HX'b B-b H'feHTO lykaoe, 
a noTOMy a H3Ji05Ky hxi> HenocpencxBeHHO wh cbhsh ch cbohmh 
H3CJrfeflOBaHiflMH, TA'fe axH pa3po3HeHHbie (})aKTH Jiynme HaflAyTT> 
ce6'fe M'fecTo. 

06i>eKT0Mi> Moero i^BCJvhjijohamH 6biJia Bbi6paHa BHKa (Vicia 
sativa), xaKi. Kam* oxHOCHxejibHO axoro pacxeniH, 6jiaroAapH pa6ox* 
IIpHHHinHHKOBa ^), MH HSffeeMi* noMXH nojiHuft yneTb a30XHCXbixi> h 
CeaaaoxHcxwx-b coeAHHeHifl Ha pasjiHHHWX'b cxaaiaxi, npopocxaniH. 

KpoM'fe xoro ?xo pacxenie onenb cxoftKo BbiAep>KHBaexi> BOAHyio 
Kyjibxypy B'b xeMHOxib m no3BOJiHexT> bccxh onwx'b 40 jvieft 6e3i> 
aaM'fexHHX'b noBpeHCAGHift. PacxeHia sbipamnBajiHCb B'b 0,2^/o kho- 
noBCKOft CM'fecH 6e3'b (|)oc(|)opHOft KHCJioxH B'b cocyAax'b 4Vs JiHxpa 
BM-fecxHMOCXbK) Ha napa(|)c))HHHpoBaHHbix'b cfexKaxi). Pa36yxiuiH aa 
cyxKH JiejKamfl B'b boa* chMena pacaojiarajracb Ha (rfexK* bi> oahht> 
cjiofi, noKpuBajiHCb CMOHeHOOfi mseACKofl 6yMarofl h, KorAa Hepe3T> 
1 — 2 AHH noflBJiHJiHCb KopeniKH, xo Bcb HeBSomeAuiiH c^MeHa yAa- 
jiHJiHCb H noAnpaBJiHJiHCb HenonaBmie bi> oxBepcxie KopeiuKH. Kyjib- 
TypH BejuHCb B'b xeMHoft KOMHax* npH KOMHaxHoA xeMnepaxyp* 
BT> Mdii — iioffb 1901 r. 

PacxemH no 300 — 400 dKseMOJiHpoBX y6upajiHCb B'b epoKH qep63i> 
5, 10, 20 H 27 — 29 AHed, cHHxaa co aha noaBJiemH KopenmoB'b. 

yCpaHHbiH pacxeHifl BbicyuiHBajiHCb npn 60 — 70^ Ha BosAyx'fe h 
aar^'b naiiejibqajiHCb na MeJibHHn;*. Bi> HaMejibneHHbix'b cj^iienax'b 
H co6paHHOM'b xaKHifb o6pa30Mi> Maxepiajrb onpeA'i^iiJiHCb: 

1) 06mee KOJianecxBo (|)oc(j)opa uocjvh commeniH cb cfepHoft 

KHCJlOXOd H KCIO4 oOUHHblM-b MCXOAOM'b B'b BHA'lb HEpOCOJIH. 

2) HeopraHHHecKift (j[)oc(j[)op'b ocaHCAeflieM'b yKcycHOKHCJiaro 3K- 
cxpaKxa nocjvh yAajiemn 6'fe;iK0BT>, MexoAOM'b aboAhofo ocaH^AeniH. 

3) <I>oc(|)op'b jieuHXHHa B'b oxA'feJibHoft HaB'fecK'fe no iiexoAy Schulze. 

4) 4>oc(j[)op'b 6'fejiKOBbix'b Be^^ecxB'b cnocoeoMij Bbnne onHcaHHHM'b 
(cm. r;i. I). 



^) lIppuutUHUKoei. pacnaA6HiH fi-bJiKOBuxb semecTBi opH opopocxaHiB. 
MocKsa, 1895. 
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5) $oc(})op'b pacTBopHMwx'b opraHH'iecKflX'L coeAHHeHifl (cm. TaKMce 
m. 1). 

6) B'knKOBHft aaoTb no Ulryaepy. 
PeayjibxaTU cBeAenw bi> cjt'feAyiomefl Ta6;iHU'fe: 

Bi. ^/^ OTT> B03AymHo-cyxoro Bemecrsa. 

r-feyn P *0 C ^T K H. 

^^"''- 5 Ah. 10 AH. 20 AH. 27— 29ah- 

06miA P«05 0,915 0,935 1,115 1,24 1,27 

HeopraHHHecKift 0,105 0,45 0.91 0,995 1,19 

JleUHTHHOBMfl ...... 0,103 — — 0,09 — 

BtAKOBufl 0,4« 0,35 0,167 0,17 — 

OpraHHH. pacTBop 0,20 0,99 0,069 — 

B-feAK03bifl N 4,09 3,62 2,24 2.19 — 

Toxce ci> nonpasKofl Ha noTepio 

OTT, AbixaHiH 4,09 3,55 IfiV 1,54 — 

IloTepH orb AuxaHiH, bejmhc- 

jieHHan no H3irtHeHiio o6m. 

P2O5 . • 2,13 17,77 25,81 27,6 — 

Bi. Vo O"* o6maro KOJiHiecxBa <J)oc(})opa. 

p.^^ P C T K H. 

^^**''- 5 AH. 10 AH. 20 AH. 27—29 OT. 

HeopraHHHecK. PiOs .... 11,4 48,1 81.6 80,2 93,7 

JleURTHHOBUft ....... 11,6 — — 6,6 — 

B*JiK0Bhifi 52,5 37,4 15 13,7 — 

OpraHBq. pacTBop 25,7 9,8 5,1 — 

06pamaHCb KTb paacMoxp'feHiK) aTOfl Ta6jram»i, mbi KOHCTaxHpyeirb 
npewAe Bcero, hto noTepn B-b B±&ky BH^HCJieHHUH na ocHOBaHin nsirfe- 
HeHifl o6maro (})oc(J)opa ^) h BbipaweHHMfl wb ^/o on> cyxoro BemecTsa, 
yKaawBaiorb na BnojiH'fe HopMajibHuii xoAt npopocTaHifl h Awxa- 
Hifl. CpaBHHBaH HXT, (Tb HHCJiaMH, nojiyHeHHUMH AJiH Toro Hce pacre- 

Hifl npHHHinUHKOBUM'b, BHAHMl), <1T0 OHH nOHTH Cl> HHHH COBnaAaiOTb. 

KpoM'fe Toro BajKHo saM'feTHTb, MTO pacTenifl AaJieKO eme ne aocthtjih 
nojraaro HCTomeeifl h ne noTpe6HAH BcfexT* CBOHX'b 3anacoBT>. ripHHH* 
nrnHKOBT,, npoAOJiHcan Kyjibrypy eme AaJibnie, nojiyraji'b Ha 40-fi aohs 
noTepK) B-b B^cfe emfi 6ojibinyK): ona y Hero pasHfljiacb 34,09<^/o *). 

^) A6C0AI0TB0e KOAHHeCTBO (t>0C(|)0pa KaiCb H BCbX'h 30Ai>HblXl> d;ieiieHTOBl> 
MU lfOXCeiil> npHHHTb H6 M feHHIOUlHllCfl Bl> BOAHblXl KyAbTypaXl*, KaKl^ dTO HO- 

KasajTb AJifl BHKH npHHHaiHHKQBi>. Cm. ero aO pacnaAemH 6'feAKOBbix'b nemecTB'b*. 
MocKBa. 1895, crp. 16. 

^) Odpamaio BHBManie na aro rjoaBHUMi o6paaoirb noTOMy, hto 3aji'feCKifl, 
o6cy>KAaH Moe npeABapHT6AbHoe coo6QieHie, A'feAaerb mh^ ynpeirb. mo 6;iaroAapA 

CAHUUCOMl 60Jlbin0fi Dp0A0A3KHTeJIbH0CTH OOUTOBl* H BM^JTb A^AO Ch OTMHpaB- 

[UHMH npopocTKaMB. 3to npeAHOAOxceHie, Koropoe a p'femBTeAbHO OTBepran, Tain> 
KaKib A^ifl anaABsa BcerAa 0T6HpanBCb' pacreHiii TOAbKO bhoah^ aAopoBUii, ocho- 
BaHo Ha HBAopaayM'tHiH, bi> KOTopoe anaAi. aBTopi. UaTapyfl moh AaHHun, OH-b 



— 23 — 

yC'tOTBiDHCb Bi> npHrojiflocTH onuTa jvih saKJiJOHeHid, nepeflAeMT> 
Kb flaJibH'bfliiieMy pascMorprfeHiio raCjimxa^ conocraajiflfl nojiyHeHHUH 
HaMH AaHHbiii CT> rhirb, hto hr axorb cnerb h3b*ctho bT) JiHTepaxypt. 

06paTR]fCH CHaMajia kI) <pa3ciiOTp^idio coAepHcaniH pa8JiH^Hbixi> 

4)0pM'b (j)OC4)OpHOft KBCJIOTH BT> (TfeMeHH. Bt* JIHTepaTyp* Ha 3T0TT> 

c^erb ocTasaJiocb MHoro HeBHHCHeHHMinb. 

fle^epeH^ *) eme bt> 1867 roj^y yKaawBajiij, *!to 6ojibuiaH nacTb 
(})oc({)opfloft KHCJiOTbi cfeMSHH, TepflH cnoco6HocTb jiaBaxb xapaKTep- 
HWfl jjjiH Hen peaKiuH, BCTyiiaex'b bt> coeAHHeniH ct> 6'hJiKRun. OAHaKo 
KOJiH^ecTBeHHbiMH HdCJi'^AOBaHiKMH 9T0 noATBepHCAeuo He 6bi;io H 
noTony noaAH-fee bt> 1884 roAy Hansen ^), HaflAfl c(})epoKpHCTajuibi 
(t>oc4>opHOKHCJiaro Kajibuui bI) pacreHiH, o6pa6oTaHHOMi> ajiKoroJieM-b, 
npeAnojioHCHji'b, hto aecb (t>oc(j)op'b Bt pacTeniH npeACTaBJieHi> ne- 
opraHHqecKHMH (})oc4)aTaMH, h hto HMeHHO hmh o6ycjiOBJiHBaeTCfl 
arrperaxHoe cocxofleie hchboA njiasMbi. OAHaKo Schimper ^) bt> 1890 r. 
yKa3a;ii> Ha ;io»cHocxb axoro MHi^Hia. HcnbixaBi> MHKpoxHMHHecKH 
paajiHHHbiH cfeMena MOJiH6AeHOBofi }KHAKOcxbio, OH^b He nojiyHHJTb 
xapaKxepHoft peaKiUH HeopraHH4ecKHXi> ({)oc(t)axoB'b. KaK^ oAHaKo 
HenpoHHo 6bijn> ycxaHOBJieHT> Schiniper'oin> (J)aKxi> C^ahocxh cfeiiflHij 
axoft (t)opMOJt <t)oc(|)opHOi) KHCJioxbi, noKaauBaerb xo o6cxoflxejibcxBO, 
qxo yme nocjrfe noHBJieniH ero pa6oxbi Loew, a noxoM'bWehmer *) onaxb 
noAo6HO Hansen'y npHHHMaioxi>, hxo 6ojibniaH nacxb (|)oc(})opHOft 
KHCjioxu ci^MeHH HaxoAHXOH Bi> HeopraHHqecKofl <t)opM'fe. Wehmer 
o6T>acHflji'b oxpHuaxejibHbiA pe3yjibxaxT> IIInMnepa HeAocxaxKOin> ero 
MexoAHKH ^). IIoaxoMy bt, 1900 roAy n ^) cnoBa MHKpoxHMHnecKH h»- 



ouihGohro npocraBJiiierK Bcb cpoKH cxaAifl npopocraHifi to Ha 5, to HalOAueft 

DOSAHle A'feflCTBBTeJIbBfalX'b B Ha OCHOBaHJH TaKflXl* UHCtipi. A'^JiaeTT* MHI; TOJIbKO 

<]To yaoMBHyTiafl ynpein>, Koropufl tiu±erb Tkwh ueH±e ocHOBaniii, hto cam. 

aBTOpl> KfJiWTBBBpOBRa'h LupinUS TOAbKO aa 2—4 AHB MOH^. A B'bAb AyOBHl* 

ropaaAO HyBcxBBTejibH^e ki* Ky^bxyp^ B-b TeMHorfe, «rfain> Vicia! Cm. Zaleski 
Ber. d. d. bolan. Gesell.. 190i, p. 426. 

*) Cm. Ann. d. sc. nal , s6r. V, t. VIII, p. 163. 

') Cm. Arbeit, d. boUn. Instil, zu Wtirzburg. Ill, p, 92. 

») Cm. Flora, 1890, p. 207. 

*) Cm. Lmw, Biolog. Centralbl. Bd. 11, 1891, p. 269; Wehmer^ Landwirth. 
Jahrb. Bd. XXI, 1892, p. 513. 

^) Bi» AOKaaareiibCTBO no«iTH noAuaro orcyxcTBiii opraaHqecKBX'b (t)OG<t>a- 

TOB-b Bl> CfeMeHB BOMBpik npHBOAHXb MCBCAy np0«1HMl> T0T1> (fMUCTb, HTO ApeHAXb 

HamejTb y OBca B-b craAia coap^BaHia (rbMaHi> aecb <tx>c(t)op'b bi. pacTBopsMoft 

^pwh, ABTOpl* 0<ieBHAHO BB 06paTBAl> BHBMaHllI, «ITO ApeHATb HBCA^AOBaJTb 

Bi> aroft cTaAiH pacreRifi, ota'^hbi> opeABapBTeAbHO c-feMena. 
*) Iwanoff. Jahrb. f. wissensch. Botan. Bd. XXXVI, p. 355. 
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cjrfeAOBaJii> dbMeHa, noJibByacb, KaKi> peaRTHBOMi), MarHesiajibHod 
CM'i^cbK) H H36'ferafl Harp'^BamH ch MOJiH6AeHOBod MCHAKOCTbio. 
STHMTb nyTeMi> h BnoJiH* noArBepAHJrb ero AaHHbia. B'b oahhxi> c*- 
MeHaxi), KaKi> Ricinus communisi Vicia Faba, Lupinus albus, Zea 
Mays, Mirabilis Jalappa, Caltba palustris, peanuiH Ha (|)oc(j[)aTbi co- 
Bchui* He 6buio, B'b ApyrHxi>, Kaicb Hanp. Cucurbita Pepo, Pisum 
sativum, Avena saliva, Sinapis alba, Helianthus annuus, h Morb koh- 
cxaTHpoBaxb npHcyrcTBie hxt> Jinnib B'b HeOojibmHX'b KOJiHHecTBaxi>. 
npHaToicb peampH ofinapyHCHBajiacb o6biqHo btb ekMHAOJiflX'b hjqt 
sHAOcnepM-fe H DOHTH OTcyxcTBOBajia BT> KopeniK* H noHe^K'fe sa- 
poiU>ima. 

IlepBbiH KOJiHHecTBeHHbiA onpeA'^eHiH mm HaxoAHifi> wh uemwsB- 
CKofi AHcceprauiH yMHKOBa ^). OAHaKo to, uto OH-b npHHHMaerb aa 
HeopraHHMecKid (})oc4>op'b. Ha caMOM-b jifkji^ npeAcxaBJiHerb secb 
pacTBopHMMfi (|)oc(j)opi» 3a BWHeTOM-b 6'bjiKOBaro, T. e ciOAaHceaxo- 

AHJIH n TaKiA OpraHO-(j[)OC({)OpHbIH COeAHHemfl KaKl) HH03HT0-({)0C(t)0p- 

HaH KHCJioTa; noaTOMy ero UH(|)pbi (cm. HHHce) cJinmKOM'b bucokh 
H He AaioTb A'i^flcTBHTeJibHaro npeAcraajieHiH o KOJiHHecTB'fe HeopraHH- 
necKaro (j[)oc4)opa. 

BnepBbie MHib yAajiocb BbimeonHcaHHbiM'b MexoAOMi> onpeA'i^JiHTb 
A'tficTBHTeju>Hoe KOJiHuecTBO axoro coeAHHemn y Vicia sativa ^). 
OKaaaJiocb, ixo oho cocxaBJinexTb juunb 11% oSn^aro KOJiH^ecxBa 
(j[>oc(|)opa. npH6jiH3HTej(ibHO TOHce caMoe oxHomeme nojiyHHjrb a h 
AJifl Apyroro o6T»eKTa, ajih cbuHKh HHMeHii (cm. HHxce), npHHCM'b 
KaK'b MexoA'b xpoflHoro ocaMCAemH, xaK'b h ABOfinoro Aajui oAHy 
H xy Hce UH(|)py 0,0557o otl cyxoro Ben^ecxBa hjih okojio 67o 
o6maro (J)oc(J)opa. 

HeAaBHo aMepHKaHCKie HSCJi'feAOBaxeJiH XapxT> h BHApwcb ^) 
HauuiH nojraoe oxcyxcxaie HeopraHH^ecKaro (j)OC(|)opa B'b cfeMenaxii 
pM€H H OBca, OAHaKO BCJidbAcxBie HenpHTOAHOcxH ynoxpe6jieHHaro 
HMH MexoAa, Aaion^aro UH(|)pbi HHJKe A'feficxBHxejibHHX'b, hxi. onpe- 

A'feJiemH BpflA'b JIH 3aCJiy>KHBaK)XT> AOB'bpiH. HXO B'b H'feKOXOpWX'b 

cfeMeHax-b, Hanp. Pinus Strobus, A'feflcxBHxejibHO naxoAHxcH 3xh 
coeAHHeaifl, xoxh h bt> He3HaHHxejn>HHX'b KOJiH«iecTBaxT>, noAXBepAHJiH 
HeAaBHo eme pa3'b Ulyjibi^e h Kacxopo *) MexoAOM'b, o KoxopoMi* 
6biJia yjKe p*qb Bbime. 



^) VMUKoe^. Ki> 6iojioriH <j|)oc(|M>pa. Ca6. 1895. 

^) Iwanoff. Berichte d, cLbotan. Ge8ellsch.l902, HCypH. OnwTH. ArpoH. 1902. 

') Hart & Andrews, I r. 

') Schulze und Castoro, I. c. 
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OTpHoaTenBHbifl peayjiBTarb, nojiyHeHHuA aBTOpauM Ha Apynax-b 
efeMeHaxi>, Majio y6'feAHTejieH'b, raicb Kaicb (|)oc()|)opHaH KHCJioxa bi. 
coeAHHeidH c^ Mg ycKOJibsajia bi> hxi> onpe^'i^eHiflX'b, a ecTb 
ocHOBaiiifl npeAnojiaraTb, hto b'l c^MeHaxii HeypraHHHecKifi P Haxo- 
AHTCH HKeHHo Bi> (j[)opH'fe MarHe3iaju>nbixi> cojied^ 

Bee ocTajii>Hoe sa BuqeroM'b oeopraHH^ecKoft <t)oe4)opHod khc- 
JIOTM KOJiH4ecTBo-(j)oc(J)opa, T. 6. oKOJio 907o» He peaTHpyeTL Heno- 
cpeACTBeHHo H cjri^AOBaTejikHo, corjiacHO coBpeMeHHbiMi> B033p'biiiflMi>, 
MU MOHceMi> CKaaaTb, hto ioirb (|)oc(J)opHofi[ khcjioth PO4'" (iuih 

BbpH±e P04H"j, UOTepHBT> CBOH) CaMOCTOHTeJIbHOCTb, BOmejn* Bii±CTb 

CTh opi^aHHHecKHMH coeAHHeHiHMH B-b cocxaBi. Apyroro KOMrueKC- 
Haro ioBa. 

AeajiHa'b Vida noKaabiBaerb, hto HaH6oJibmaH nacTb aroro op- 
i^HRqecKaro (j)oc(|)opa CBHiaaa Cb C-knKaMH (52,57o)i sarfeM'b, B^po- 
ATHo, Cb yrjieBOAauH hjih ApyrHMH rpynuaMH bi> bha'^ opraHH^e- 
CKHx-b pacTBopHMbix'b coeAHHemfi (25,7^/0) H,,HaKOHem>i HaHMeHbiuaH 
^acTb coeAHHHercH cb HcapaBiH, bi> neupTBwb (ll,67o) 

XoTA pacnpeA^eHie 4)oc(|)opa, KoeeHHO, aojihcuo BapbHpoBarb 
BecbMa CHJibHO y pa3HUxi> pacTeHifi^ OAHaKO, HacKOJibKO nosBOJiHiorb 
cyAHTb pa36pocaHHbiH bi> JiHTepaTyp'fe AaHHUH, HaflAeHHoe uaMH y 
Vicia noBTopnercfl h y Apyrnx'b pacTemfi. 

TaKT,, yMHKOB'b HameJiT* B-b 7o orb o6maro P2O5 cJi'feAyioiuee 
coAepHcanie 6^JiKOBaro P2O5 B'b cfeMeeax-b: 

Pisum sativum .... 43,57o 
Ervuro Lens .... 50 „ 
Phaseolus vulgaris . . 30 „ 

KaKb BHAHO, nepBoe m^cto cpeAH 4)oc(})opo-opraHHHecKHxi> coeAH- 
Henifi, npH6jiH3HTejrbHo nojiOBHHa Bcero (|)oc(})opa, npHHaAJiewnrb co- 
eAHHCHiio (j)oc({)opa cb etJiKaMH. 9to Ha6jiioAaeTCfl He TOJibKO bi, cfe- 
neeax'b 6o6oBMX'b, OoraTMX'b GtJiKaMH, ho TaKMce h bt> cfeMenax'b 
x.Tfe6HHX'b 3;iaK0BT>. no Kpafineft M'fepi; YMHKOB'b nameji'b bt> nme- 
HHHHoft MyK-fe 70% 6'fejiKOBaro (J)oc(J)opa, a bt> pwanofl 37%. Bee 
3T0 KOJiH^exBo 6'feJiKOBaro (tK)C(|)opa pacnpeA'bJifleTCH, kohcvho, MewAy 
pa3JiH4HbiMH 6'fejiKOBHMH coeAHHeHlflMH, npMHeM-b caMoe HaBBanie eix) 
,6'fejiK0BbiMT>** flBJiHexcfl B'b SHaqHTejibHoft cxeneHH ycuoBHWM'b. Bi> 
Hacxoamee BpeMH mh yjne snaeM'b, qxo (J)oc4)op'b ne bxoahxt> B'b 
cocxaB-b 6'fejiKOBofi MOJieKyjiu, a jiHinb npncoeAHHAexcH K'b Heii h 
npRxoMi) 6o;ibmefi nacxbio ne HenccpeAcxaeHHO, a npeABapHrejibHo 

BXOAH B'b COCXaB-b HyKJieHHOBOft HJIH HapaHyKJieHHOBOfl KHCJlOX'b, KO- 
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TopuH o6pa3yK)Ti> CL C-bJiKaMH HyKJieonpoxeHAU h HyKJieoajn>6y- 
MHHbi *). T'fe H flpyrie, necoMH'feHHO, npHcyrcTByiorb bi> ci^MeHH. Jl'feft- 
CTBHiejibHo, Osborne h Harris ^) noKaaajiH. hto aapoflBuuH nmeHHUu 
coflepHcarL 3HaqHTe;ibHoe KOJiH^ecTBo (3,5°/o cyxoro B^ca), Bb^irb- 

JieHHOft HMH TpHTMKOHyKJieHHOBOft KHCJIOTU. (Cm. TaKHCe FJl. III). 

Hyiweoajib^yMHHH xaKHce, necoBiH'feHHO, coAepHcaxcH bt> c-feMe- 
flax'b, TaK'B KaKT> ;ieryMBHT> chutm-h corjiacHO Wiman'y *) othochtch 
HMCHHo Kt 3T0fl rpymrfe O'hjmoB'h, CiOAa 5Ke, B'fepoHTHO, othochtch 
Cojibmaa nacTb 6'b;iK0Bi> ajieflpouoBi>ixi> 3epeHi>, h3i> KOiopux'b 
IIocTepHaK'b Morb OTA'feJiHTb 6ojibnioe KOjnraecTBO HH03HTO(|)OC([)op- 
Hofi KHCJiOTM (5,5 gr. CBo6oAHOfl KHCJioTM Ha 100 gT. ajieflpoHOBaTO 
npenapaxa hst* thkbh), KOTopan cjrfeAOBaTejibHO 3A'fecb saM'femaJia 
napanyKJieHHOByio KHCJioxy. KpoM'fe axEx^b coeAHHemft, npHcyTCXBie 
KOTopbixi) Bi> chuenm He B036y>KAaerb coMH'feHiH, bo3moh€Ho eme 
cymecTBOBame t. h. ruiacTHaa (Reinke), BemecTBa enxe MaJio h8- 
cji'feAOBaHHaro, ho nrpaiomaro BancHyK) pojib, KaK'b cocTaBHaa HacxB 
nJiasMM. KOJiHHecTseHHOM'b npeo6jiaAaHiH Tofi hjih Apyrofl 4)opMH 
(})OC(j)opa, Mbi MOHceM'b OTHacTH cyAHTb no OTHomeniio kojih- 
HecTBT> 6'kJiKOBaro asoTa Kh etjiKOBOMy P bt> cfeMCHH. Mbi 3HaeMT>, 
HTO HyKJieHHbi, KpoM'fa coAepHtaniH nypHHOBbix^b ocHoaaHid, xapairre- 
pH3yK)TCfl erne ropa3Ao 6ojrbe bwcokhmtj coAepM^anieifb (|)oc(|)opa, 
H'feM'b HyKJieoa;ib6yMHHW. Y nepabix'b oho KOJiefijieTCfl ott> -r ^q 

y nocJi'feAHHX'b orb -r - — -^. HjiacTHH'b bt> aTOM'b OTHomeHin npn- 

MHKaerb kt> HyKJieHHaM-b: y Hero -j^ paano -r-*). BwqncjiHB'b jijih 

Hamero o6'beKTa 3to oTHomenie, mu HaftAeMi> ero paaHbiM^ ^, hto 
noKa3HBaerb, hto KOJinnecTBo HyKJieonpoTeHAOBij h nJiacTHHa ne- 
3Ha4HTejibH0 no cpaBHeHiio cb HyKJieoajibOyMnnaMH. ToM<e caMoe 
OTHomeme Ha6jii0AaeTCfl h y Apyrnxi* c*mhht>. TaKT>, noJU>3yflci> 
onpeA'feJieHiHMH VMEKOBa ^), KOToptifi KpoM'fe 6'fejiKOBaro P onpeAt- 
.iflji'b TaKHce o6nUft aaorb, Mbi MOHceMX na ocHoaaHiH ero AaHHbixt 
Bu^HCJiHTb 3TH K03(})(|)Hi;ieHTH, jif^Sitt TOJibKO HeGojibuioe nepcHH- 
cjienie, htoCu nojiy^HTb KOJiHHecTso 6'fejiKOBaro N, KOToparo Vmh- 
KOBi> He onpeA'feJiflJi'b. Hjih 3Toro mw BbiHHTaeMTb est* o6maro N He- 



^) Hammarsten, Lehrbilich d. physiol. Ch. 1899, p. 108 ff. 

Osborne und Harris, Zeilschr. f. phys. Ch. Bd. XXXVI. 1902. p. 85. 
*) Maly's Jahresberichl, Bd. 27, 1898, p. 21. 
*) Cm. o5t. BTowh nojij>o6H±e rji. III. 
*j YMUKoez, K-b 6io;ioriH (t>oc(t>opa. Aaccep., Cn6., 1895. 
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npoTeHHOBud N, KOTopu^ no H3CJi'feA0BaHifliii> h Schiilze h Flechsig'a ') 
y ropoxa h 6o6obt» cocxaBJifleT-b okojio 0,67o cyxoro BemecTBa. IlpH- 
HHMafl xy me UH4>Py Wfl HeneBHrna, mu M03KeMT> iipH6;iH3HTej«,HO 
ou'feHHTb cojiepH«aHie C'fejiKOBaro N bt> MaxepiaJi'fe yMHKOBa y 3thxi> 
3-XT> pacTeaija bij 4^/o orb cyxoro BemecxBa; Tor^a cooTB'feTCTByio- 
mie K09(j[)(|)HuieHTH Cy^yrb: 

Bi. 61i;iKaxi> (rfeMnH'b. 
Fopoxa . . . . . 
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*acojiH .... 

4eHeBHUbi . . . 

OxHomeHifl 3th, Kaicb bhahmt>, H'fecKOJibKo KOJie6;iiOTCfl h oaho3 
HBi> npHqHHi> TaKoro K0Jie6aHiH MOHcex^ cJiyjKHTb BejiHHHHa 3apo- 

iUJIUa Wb CpaBHeniH CT> CfeM/IAOJIflMH. KaKT> HHM<e yBHAHMl>, MW MOHteM'b 

oKH^axb diOTh K034)(j[)HuieHTi> rfeifb 6oJibme, M'feMt 6oJii>iue otho- 
CHTejibHafl BejiHHHHa aapoAwma. Bo BCflKOMT> cjiy^a* K03(J)(j|)HiiieH'n> 
axoTb ropasflo Oji^tkb kt> oxHomeHiio ^ bt> HyK;ieoajib6yMHHax'b, 

a 3X0, BT> CBfl3H Cb ApyrHMH AaHHMMH ^), n0Ka3bIBaeXT>, ^XO KOJIH- 

MecxBo hxtj bt> cfeMeHH BHaHHxejibHO npeBOCxoAHX'b ayKJieonpo- 
xeHAM. , 

Cyii;ecxByioxT> jih KpoM'fe sxnx'b rpynni) KaKia jih6o eme coeAHHeniH 
Cb 6'kaKaMH, noKa ocxaexca HewsB'fecxHbrM'b. Bo BCflKOM'b cjiyqa* 
X* npocxwfl coeArineHifl 6'kjiKa c^b (J)oc4)opHOfl khcjioxoA, KoxoptiH 
nojiynaioxcfl HCKyccxBeHHo A'feflcxBieM'b (J)oc4)opHOfl khcjioxh na a;ib- 
6yMHH'b ^) H Moryxi> pascMaxpHBaxbca KaKi ea 3(J)Hpbi, eABa-Jia cy- 
lUecxByioxT, aaK'b xaaoBwa bt> cfeMeaH. 3xh coeAaaeaia oneab ae- 
ycxofiHBBH H 6Mcxpo ocBo6o>KAaiox'b aeopraaHHecKyK) (})oc(|)opayK) 
KBCJioxy noA'b A'feficxBieMT> yate cjiaCbiXT* aacjiox'b. EcJia 6h xaaia 
coeAaaeain 6biJia bt* cfeMeaax'b CKOJibKO aa6yAb bT) saaHBxejibaoM'b 
KOJiBHecxB^, Mbi AOJisKau 6bi;iH 6bi bi^ Hamaxi> Kacjiux'b Buxa}KKaxx> 
H oco6eaBo npa oepaeoxK'fe axi, MOJiHOA^HOBoft waAKOcxbio, aaa'b 
pe3yjibxaxT> ax'b pa3Jio>Keaia, aaxoAHXb Baa^axe-ibawa aojiaqecxBa 



») Schulee und Flcchsig, Landw. Versuchstal., Bd. XXXII, p. 137. 

^j cocTaBS O-fejiKOBi) (rfeMeHH CM. Bitthausen, 1. c, Qriessmat/er, 1. c. 

•} Liehermann, Ber. d. denlsch. chem. Gesell Bd. 21, I, 1888, p 598. 
JBqpMCi, Tpyflbi Kas. 06m. Ect. T. XXXIII, 1899 b. 2. SA-fecb-nce HSJiomeaa jih- 
TepaTypa. Cm. TaKXce Fuld, Zeitschr. f. physiol. Ch. Bechhold. ibid. Bd. 34 
p. 122. 
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HeopraHHHecKofl (j[)oc(})opHofi khcjiotu, qero naiTL mu BRKbjm ne 
HaSjuoAaexcH. 

Ilocjrfe 6'kJiKOB'b HaH6oJii>maH ao;ih opraHH^ecKaro <|>oc(})opa npH* 
HaAJieHCHTb en^e Majio H3yHeHHUMi> coeAHHeHinafb ero ci> rpynnoft 
OKCHMeTHJieHa, yrjieBOAaiiH h rjiHiiepnHOMi>, h3i> KOTopi>ixi> rjiaeHoe 

M^CTO, nOBHAHMOMy, npHHaAJieJKHTb HH03HTO(|)OC4K)pHOA KHCJIOTfe. 

IlpHcyTCTBie noAo6Haro coeAHHeHW bt> r;io6oHAaxi> cbMAHt Pfeffer ^) 
noKasaji'B yme AaBHO noMombio MHKpoxHMHHecKHxi> peaioufi. 3arbMi> 
Ha Hero HaxKHyjicH npn aHajras'b chuHWb Siniq)is najuiaAHHi> ^). 
Winterstein *) Cjinme nayHHJi'b 3to coeAHHenie, AOKaaajTb OTcyrcTBie 
asoxa B'b HeMT> b no;iyHHJn> paajroHceHieifL ero ct KHCJioTofi bt> 
3anaHHH0JS Tpy6K'b UHKJiHHecKift caxapi) hhobhtb. J]|a;n>Hibftiuee 
Haynenie cboActbtj ero h CTpoemn npHHaAJieMCHrt IlocTepHany *). 
CorjiacHo ero H3CJi'bA0BaHiflMTb, KHCJiOTa axa 4-x'b ocHOBna h HM'berb 
3JieMeHTapHbift cocTaBi^ C^ Hg Og Ps- CxpoeHie en ohi> H3o6pa}KaeTii: 

H 

I 
^CH — O.PO(OH)2 
"^CH — O.PO(OH)2 

I 
H 

H noTOMy HasbiBaerb ee aHrHApooKCHMeTHJieHAH(J)oc({)opHofi khcjio- 
Tofi. HH03Hn> nojiyqaeTCH h3t> Hen npn pasJiOHceniH no (|)opMyji'fe: 

3C2H8P2O9 + 3H2O = (CH0H)6 + 6H8PO4. B-b CBOaOAHOMT, BHAt— 

3TO 5Ke;rraH rycraa jkhakoctb, JierKo pacTBopHMaH btj boa*, h*- 
CKOJibKO bt> a6co;iiOTHOMT> aJiKorojrfe h He pacxBopHMan btj 3(|)Hp'fe, 6eH- 
30jrfe, xjiopo(J)opM'fe H JieAHHofl yKcycHofl KHCJiorfe. Cojih MexajiJioBt 
ocaHCAaK)XT> ee, KaK'B h (})oc(})opHyio, ho KpoM'fe xoro ona ocancAaexcfl 
FeCJs, ^CJIH pacxBopi> ne chjibho pa36aBJieHi». AgNOj Aaexi> bt> 
HeftxpajibHHxi> HaxpieBbiXT> cojuncb en 6'fejiwfi ocaAOK'b. Cojih Mg, 
Ca, Ba H Sr — aMop(j)Hbi, wh BOA'fe hohxh nepacxBopHMM, bi> unne- 
pajibHHXT, KHCJioxax'b jierKO pacxBopHioxcn; bi> yKcycHon — xojibKO 
co.ib Mg H oxHacxH Ca, ocxajibHwa no^xH He pacxBopHMH. PacxBopw 
co.iefi Mg H Ca bt> yKcycHOfi KHCJioxi^ npH Harp'feBamH caepxH- 
BaioxcH, npH oxjiaMCAeHiH ooaxb npocB'fexjiflioxcH. Mo;iH6AeHOBaH hcha- 



'j Pfeffer, Jahrb. f. wiss. Botan. Bd. 8, 1872, p. 429. 

*) Palladin, Zeitschr. f. Biologic 1894, p. 199. 

') SchtUjse u. Winterstein, Zeitschr. f. phy8. Ch. Bd. 22, p. 90. 

Winterstein, Ber. d. d. chem. Gesell. Bd. .^0, p. 2299. 
*) Posternak, I. c. 
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KocTb He ocaHc^aerb Ha xojiofly pacTBopu Mee^e 1%, bt> 6ojrfee >Ke 

KOHIXeHTpHpOBaHHUX'b nOHBJIHeTCH C^Jai^ OCajlOK'B, paCTBOpHMBlft Bl» 

BOA'fe. P^JiojKenie npn axoMt HacTynaerb tojibko npH KmumeBiR, 
KacjioTa Aaerb xopomo KpHCTaJUIH3yH)I^iHCH pacTBopHMHH aboAhwh 
(Ca — Na) cojiH ^) h ocancAaerb 6±jikpl bt> KHCJoixt h Heflxpajib- 
Hi>ixi> pacTBopaxi>. Td^Hce CBOftCTBa nanum Patten h Hart na npe- 
naparfe h3t> nmeHHHHUx'b 0Tpy6eft ^). 

Kpoirt 3Toro coeAHHeHiH bobmohcho eme HaxoHCAenie ramtepiiHo-, 
MaHHHTO- H rjiioK030-4)oc4K)pHux'i> KHCJiOTL (Berthelot ^), Araato *), 
Fortes et Pnmier *), KOTopuH aojiskhu 6mjih nepexoAHTb bt> noA- 

KHCJieHHyK) COJIHHOft KHCJIOTOd BblTHXCKy H OnpeAi^JIHJIHCb noAi> 

o6injiiwh HMeHeMib pacTBopHMi)ix:b opraHHMecKHxi coeAHHeHid. 

CorjiacHo nameMy anajinay KOjnraecxBO aTHxi. coeAHHeHift y Vicia 
sativa cocraajiHerb okojio V* Bcero (t)oc(|)opa. 

Posternak TaK»ce Aaen> onpeA^^emH KOJiKHecTBi, hho3hto(|)oc- 

(|>0pH0fi KHCJIOTbl 3% paBJIHHHUX'b d^MeHaXl>, OAHaKO Ely UH(|)paX'b 

Hjii* npHBOAHifi>ixi> KpoercH KaKoe-TO HeAopaayM'feHie. Ohi> Haiuejrb 
cji'feAyioiqiH coAepHcamH nscji'kAOBaHHOd hmI) opraHH^ecKoil khcjiotu: 

06iAifl p. p. opr. KHCJi. ®/oOTT> o6m. P. 

Ejib 0,656 0,600 91,46 

KoHonjiH 1,460 1,330 91,44 

noACOJiHeHHHK^ . . . 0,830 0,723 86,26 

Popox-b 0,367 0,260 70,8 

HeHBBHua 0,299 0,247 82,6 

*aco;ib/ ..... 0,512 0,418 81,6 

ECJIH npHHflTb 3TH HVlCJia, TO Ha AOJIIO BCfeXTj OCTaJIbHblX'b coeAH- 

HeHifl 4>oc(j[)opa ocxaercH jinmb 107o — 30^/o, hto Hfijiflexcfl coBepmeHHO 
HeB'fepoHTHHM'b, TaKb KaKT> MN paHbme y»e bha'^Jih, hto B'b crfe- 
MenaxT. TOJibKO rta coeAHHema ct> 6'fejiKaMM npHXOAHTCH okojio 50% 
Bcero (J)oc(j)opa, a KpoM* Toro qacrb BcerAa eme naxoAHTCH bt> BHA'b 
jieuHTHHa H HHorAa eme bt> (j|)opM'fe HeopraHH^ecKoft KHCJiOTbi. 

ripaBAa, aBTopi, npasHaerb coeAHHenie 6'fejiKOB'b cb hhoshto- 
(|)oc(j|)opHoft KHCJioToft HacTOJibKo HenpoHHHWb, HTO y»ce AecTHJura- 
pOBaHHaH BOAa, a oco6eHHO cjia6afl mejioHb pasjiaraerb ero h no- 

^) OcHOBaBHOe UH dTOM1» CBOACTBO NaCl paCTBOpHTb Ca- H Mg — COJIB Kfi- 

cJiOTbi, MOHcerb 6faiTb, nocJiysKurb cpeACTBOirb jurn en OTA-kneHin. 

<) Patten and Hart, New-York. Agric. Stat. BaU. J^ 250, lOOV p. 173. 

') Berthelot J Journ. d. chim, et phys., sir. Ill, t. 54, p. 74. 

*) Amato, Ber. d. deulsch. chero. GeMll. I, 1871, p. 413. 

*) Partes et Pruniert Joam. de pfaarm. et de chim., T. 15, 1902, p. 457. 
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TOMy A'feJiaerb HewcTynawMT, aHajiHsy, ho TorAa RBJiaeTCfl BonpocoM'b, 
noHeny me h h yMHKOBT> nojiynnJiH okojio nojioBHHH Bcero (t)oc(|)opa 
BTb 6'fe;iKax'i>. 

JtaHHHH aexopa rfeMTb yAHSHrejibH'fee, hto oht> jijir nojiyneftiH 
BKCTpaKTa H yAajiemn 6'fejiK0BT> nojibsOBajiCH o6H^HHiinb MexoAoarb 

BOAHWX'L HJIH CJiaeO-KHCJIUXt BMTHHCeiCb, Bt KOTOpWX'b OHT> OCa- 

TKjuBiJVh 6±jiKE KHna4eHieMT>. riocji'fe 3Toro npH6a^JiflJicfl yKcycHO- 
KHCJiwfl Na H noTOM'b yKcycHO-KHCJian m^ab. OcaAOKT> paajiarajicn 

CbpOBOAOpOAOMt H OT(})HJIbTpOBaHHaH HCHAKOCTb BMCyUIHBaJiaCb H 

aHa;iH3HpoBajiacB. Bt> cjiyna* HSBJie^eHia boaoS aBTopt, noAmeJia- 
HHBaa coAoft, CHaqajia ocawAajrb H36biTKOMT> Ca CI2 h ocaAOK'b, pac- 
TBopeHHwfl BTb HCl, o6pa6aTHBajnb^ Kaia> xojibKO ^xo 6hjio yKaaaHo. 
Jlo CHX'b nopij eme hhkxo npn xaKHXT> ycJioBiaxi* ne nojiyqajn> 
Bi> BOAHoft BwxHH{K'fe H3T> c'feMflHT>, oco6eHHO Hocji'fe yAajieflin e-feji- 
KOBi>, 90% o6maro KOJinqecxBa (j[)OC(j)opa, KaKTi axo nojiysHJit Flo- 
cxepHaK'b. 

TaKi, yMHKOBt, Koxopuft oco6eHHo xmaxeJibHO 3KCxparnpoBajn> 
BOAoft, noJiyHHjTb B-b pacxBop'fe JiHiub cji'feAyiomifl KOJiH^ecxBa (|)oc- 
(j[)opa AJifl x^Xt> >Ke cfeMflH-b, Koxopkn aHajiH3HpoBa;i'b nocxepHaKT>. 

PaCTBOpHMUft PjOs *) B-b **/o 

o6iaaro KOJiunecTBa ())OC({)opa. . 
Pisum sativum .... 397o 

Ervum Lens 26% 

Phaseolus vulgaris . . . 497o 

H 3^0 Ha6;iK)Aajiocb apn anaji^s'fe bhxhjkkh xojiteo nocJi'fe yAa- 
jieniH 6'fe.iK0BT>, 6e3'b Aa.JibH'feflmefl o6pa6oxKH, xorAa KaK^b Docxep- 
Haicb npoHSBOAHJi'b eme ocajKAenie M'bAHofi cojibio, pasjiOHcenie H2S — 
onepauiH, Koxopua aojihchu 6wjih xojibKO yMeHbuiHxb qncJieHHwe 
pe3y;ibxaxH ero aHajm3a. 

IIpaBAa, Posternak, yB'fepeHHufl 6e3'b AOCxaxo^Hoft npoB'fepKH b-b 
nojiHOMT> oxcyxcxBin HeoprauHqecKHX'b 4)oc(|)axoB'b btj cfeMeHH, He 
3a6oxH;icfl oxA'feJiHXb HX'b oxt. cBoefl opraHnnecKoft khcjioxu, ocamAaa 
nocji'feAHioK) yKcycHO-KHCJiofi m'^abk) hjih xjiopncxbiM-b Kajibiuen-b, 
rfeM'b He weH'be omH6Ka, npoHcxoAflmaa oxt> axoro, 6JiaroAapfl 6'feA- 
HOcxH cfeMfTHi* 3X0fi (|)opMOft, He AocxaxoqHo BejiHKa, qxo6bi eio 
MO>KHo 6ujio 06'bflCHHXb HeB'fepoaxHO bhcokIh HHCJia aBxopa ^). 



*) H yme ynoiiuHaji-b, hto VmnKOWb h uiiTHpyiomifl ero Baji'fecKift ouih6ohho 
npHHHMatorb 9th ^ecjia aa KOJiHHecTBO HeopraHH«iecKaro 4>oc4)opa. 

*) Eme 6ojibmyio omH6Ky ,ionycTBJiH Hart and Patten, ocawAan ccibho- 
KHcuyio BUTflxcKy BS-b nmeHBHHEJx-b oTpydefl xjiopucTUMb 6apieMi» nocTfe doa- 
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rioKa eAHHCTBeHHHM'fc o6T>flCHeHieM'b ero pe3yjibTaT0Bi> MOJKerb 

CJiyWHTB TO 06CT0HTeJIbCTB0, HTO 3KCTparHpOBaHie MyKH CB'fe>KHXT> 
CfeMflHt npOAOJDKBJIOCb CJIHlUKOMt AOJIFO. IIpH aXOMt MOFJIH IipO- 

HCxoAHTb npoueccbi npoxeojiHsa h qacxb (|)oc(|)opa bt> bha* hho- 

3HT0-(J)0C(})0pH0fi KHCJIOTH MOFJia OTmeilHTbCfl OTb 6'fejIK0BT>. IIpH- 

6aBJieHie cjia6oft cojuiHofl khcjioth (0,2Vo) hjih mejioHH ho mofjio 
ycxpaHHTb 3Toro npouecca *). 

XoTfl CaMlj BBTOp'b He npHBOAHTb TOHKbCCb AaHHbIXl> OTHOCH- 

TeJibHO BpeMeHH aKCTpaKiyH, rhub He MeH'fae, cyAH no onncamio 
Winterstein'a, BumeAmeiiy H3'b xoft Hce UiopHxcKod jia6opaTopiH, 
FA* ohtj pa6oTajn>, ona THHyjiacb okojio 2-x'b AHeft. 3a xaKofl 
cpoKi> A'i^ficxBie aHSHM'b mofjio CKasaxbCH o^eHb BHannxeJibHO h npo- 
H3BecxH oxmenjienle (|)0€(j[)opa, ecjm He bi> BHA'i^ HeopraHH^ecKod 
KHCJioxu, xo, no KpafineA u±p±^ B-b bha'1^ npoAynxa nen'j^e rjiy6oKaro 
pacnaAa — HH03HTO-({)oc(j)opHOft khcjioth, Bi> onpeA'tJieniHXTb Vmh- 
KOBa H MOHX-b A'bflcxBie 3H3HMi> 6mjio ycxpaneno Harp'feBanieM'b ao 100°, 
a noxoMy C'hJiKB coxpanHJiH, no Kpateefi M'fep'fe, 6ojibuiyio nacxb 
cBoero (|)oc(j)opa, ct> KoxopwHi, ohh coeAHHenbi no CBHA'bTejibcxBy 
caMoro nocxepnaKa bi> ajiefipoHOBOHi) sepwb, IloaxoHy AaHHbiH Yhb- 
KOBa H MOH coAepHtaniH 4)OC({)opa bi> 6'bjiKax'h c±ueHK 6jnf>Ke, 
H'feM'b AaHHMfl riocxepnaKa, noAxoAflXT> kt> A'feftcxBHxejibHoft rpynnn- 
poBK'fe Ben^ecxBTi bi, cfeneHH ^) 



mejiaHBBamH 'feAKBMX Harpoirb, 6ea^ opejiBapBTejibHaro yAajienin 6'bJiKOB'k. Obh 
naRy<iHJiH 68,1^0 o6iiiaro (t)oc(tK>pa bi» ocaAK-b, Koropuft h npBBHMafon. omB- 
6oqH0 utABKoiTb aa HH03BTO(t>oc<|>opHyit> KBCJioTy. Cm. Patten and Hart, New. 
York Agric. Exper. SUl. Bull. J^ 250, 1904, p. 171. 

') Cm. ByniKeeum. PerpeccBBBufl MeTaMop(})03i> 6^K0Bun> semecTBi* etc 
HaBrfecrifl Mock. CenbCK. Xoa. Hbctbt., kh. I, 1894, crp. 30. Bobmoikho AaHce, hto 
KUCAOxa, npenBTCTsyH pacnaAy 6^kobi r^ydme neoTOHoei. 6;iaronpiiiTCTBOBaja 

06pa80BaHil0 BH08BT0<i)0C(|)0pB0ft KHeJlOTM. 

^) QqeHb B^poiiTHO, <ito A'bftcTBieM'b aii3BMi> o6iiicBBTCfl napaAOKcajibBud 
<t>aKTii, OTMi<ieBHfaifi y»e JlfldaxoMi*. Xoth 6ojibmBHCTBO G-fejucoBi^ cteeBH (jiery- 
MHH'b, KOBr;iiOTflHi>) caMB no ce^-b HepacTBopBMU hi BOA'b, Ttwh He MCB'fee paa- 

MOAOTUfl CbMCHa 0TAaK)T1> Bl> BOABUfi dKCTpaKTB 3HaqBTeJIbHIiIlI KOAHHeCTBa VLXh 

nocTepHaKi> (Revue g^ner. 1. c, p. 13) cosepmeBHo Btpno yKasuBaerb, hto bb 
ATbllcTBie (|K>c<t)BTOBi> (Liebig, Rochleder, Riithaosen, Pfeffer), bb A^flCTBie Boo6me 
MBBepajn>Biiixi» BemecTBi> (na;i.iaABBi>) ajih oCikBCReBiii aroro (|)aKTa BeDpBM'bBBMu. 
Ho TaK»e MBJio b^pohtbo npeAnoAOBceaie aBTopa o6i> yqacriB TpoflBuxi* coeAfl- 
Hemft Bi>aTOMi> npouecci pacTBopeHiH. Boo6nie A'bdcTBie aB3BMi» ao cux'e nopi>. 

CJlBUIKOMl MBJIO BpBBHMaAOCb Bl> pa8C<ieTl» npH pa6orb (n> 6tAKaMB, XOTB OHB 

Moryrb conpoBO»cAaTi> Apyn> Apyra npa B(rbxi> onepauiHX'b OTA'^^eniB h botomv 
BaxoABTbCH Aa»ce e-b hbctuxx npenaparaxx, hto Hanp., noBBAHMOMy, h BM'kTb 
Herlitzka, npH BbiAtJieBiu nyKAeorHCTOBa h3i> ApoTKHcefl (cm. o6baTOMi» rAasy IV). 
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HaHMeHbmee KoianecTBO (|)oc(|)opa cfaMeHH npexoAHTCfl Ha Jieim- 

THH1>, rjl± OWh HaXOAHTCfl Wh COeAHHeHiH Cl> HCHpaMH H XO;iHHOMl> 
HJIH 6eTaHH0MT> 0. 

y Vicia, KaKt aXO BH^HO H3'b Ta6jIHUM, JieUHTHHOBHii <|)OC(})OpT> 

cocxaBJiHerb Jinuik 10% o6maro (|)oc4)opa* 

Hto Vicia Bt axoMt OTHomeHin He flBJiflexcfl HCKJHOHeHieM-b, 

MOH<HO BHA'feTb, COnOCTaBHBT> KOJIHMeCTBO JieUHTHHOBaTO (J)OC(})Opa B^ 

cfeMenaxt ;tpyrHX'i> pacreHift, no flaHHHin> ;ipyrHXT> aBTopoBT>. 
Ct 3Toft u-fejibK) fl npHBOJKv SA'fecb Ta6;iHuy» noKasHBaionxyK) bt> 
nepBOMt H BTopoM'b cTOJifiu* coAepjKafile jienHTHHOBaro h o6maro 
P Bt Vo on* cyxoro Be^^ecTBa, a bi> TpexbeMt KOJiHsecTBo jieuH- 
THHOBaro P, npHxoOTmeecfl Ha 100 nacrefi o6n;aro (})oc4)opa. flan- 
HUMH jum 3Toro nocjiyncHJiH rjiaanuM-b o6pa»OMi> onpeA'^eniH Schulze 
cb ero yqeHHKaMH; TOJibKO HeMHorifl i^(f)pu npHHaAJieHcarb Stoklasa, 
Maxwell'io h mb* — oh* onrfeneHbi cooTB'feTCTByioni^MH HMenaiiH^). 
ripH axoM'b xaiTb, FA* aBxopw ^) yKasHBajiH nenocpeACXBeHHO 
npoixeHXT> JieuHXHHa, opHxoAHJiocb noJiy^^xb KOJiHMecxBo jiemrraHo- 
Baro P A^eHieH'b Ha 7,27 h ooMHOXcemeifb na 0,28 (hjih neao- 
cpeAcxBeHHbnfb noMHOHcemeM'b na 0,038), KOjniqecxBa Hte o6niaro 
4)OC(J)opa B3HXH H3'b xafijrau'b WolflTa h nepeHHCJieHbi cb P2O5 Ha P. 





P. 


Ofimift 


*/« jieuHT. P. 




JleaHTRHi. 


P. 


on>o6m. P 


Soja hispida. . . . 


0,063 


0,48 


13 


Lupinus angustifolius 


0,084 


0,70 


12 


Pisum sativum . . 


0,047 


0,43 


11 


Ervum Lens . . . 


0,045 


0,44 


10 


Phaseolus multiflorui 

(TOJIbKO C-feMflflOJIH) 


' 0.029 


0,42 


6,7 HBaHOBi} 



Oco6eHHO BHaqBTejibHUfl iiairbHeHifl 6'bJiKOVh noAi> BJiiHHiein> anaBirb Moryn* 
BoaBBRaTi* npB MiioroABeBBofl onepauiB AiaJiBaa 6'tjniOB'h, Uokr eme, HacKOJibKO 
MB'fe HSB'bCTHO, dTOTi» Bonpoci> HBBTo RpoM'b Weyl'a Be sarporBBaji'b. 

*) Ed. C, Shorey, Journ. Amer. Chem. Soc. 20, p. 1 13 no Maly's ^ahresber. 
1899 Bd. 28, p. 97. 

') Schulze, VersuchsUt. Bd. XLIII. p. 307, XLIX. p. 203. 
iS^oA;toM, Her. d. deuisch* chem. Gesellsch. 1896. Ill, 2761, SiUongBber. d. 
kais. Akad. d. Wissensch. zu Wien, CV, p. 604. 1906. 

Maxwdh Amer. Chem. Journ., vol. Xlll, 1891, p. 16. 

') CymecTsyiorb eiae 0flp6A'b;ieBiii ^leoBTRHOBaro (t>oc<)>opa y VHHKOBa (L c), 
uo cpaBHeHte ci> iui(t>paifH Schulze oOaapysiCHBaen* nacTOJibKo 8Ha<niTejii>d^ii 
oTRnoHeHiii jmn rbxi> ace c^mbh^, <rro h He p'femancb bmb noJiiSOBaTbCii. OMeHb 
Buooicii] UR(t>piii aBTopa oiW^HCHiiioTCH cJifloiKOirb opoAOJUKBTe/ibifoft dKcrptiKaieft. 
KOTopaH AJiBJiacb 20 iiBeft. 
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Lupinus luteus . . 
Vicia Faba . . . 
Avena saliva. . . 
Hordeum dislichum 
Triticum vulgare . 
Secale cereale . . 
Zea Mays .... 
Gossypium. . . . 
Polygonum Fagopyrura 
Linum usitatissimum 
Cannabis sativa . . 
Beta vulgaris. . . 
Pinus silvestris . . 
Abies pectinata . . 
Papaver somnifenim 



JlenwiJUTh. 
P. 

0,060 

0,031 

0,032 

0.028 

0,025 

0,022 

0,010 

0,036 

0,017 

0,034 

0,038 

0,018 
0,004 
0,009 



06ixMfl 

p. 

0,70 

0,62 

0,352 

0,40 

0,44 

0,44 

0,29 

0,50 

0,29 

0,66 

0,84 

0,84 
0,78 
0,83 



**;« jieuBT. 
0Ti> o6m- 

8,6 

5 

9 

7 

5,7 

5 

3,4 

7 

6 

5 

4,5 

2,7 

2,2 

0,5 

1,0 



P. 
P. 



Stoklasa 



Maxwell 



Stoklasa 



IlpU BCefi B03M0}KH0CTH 3HaHHTeJn>HHXl> K0Jie6aHiA Bl> daBH- 

CHMOCTH orb npoHcxoHCAeHifl cfeMHu-b 3Ta Ta6;iHi^a, o/tHaKo, hcho 
noKasbiBaerL, KaKT> bi> oemeMi, HeanaqHTejibHO Ko.iHHecxBo Jieim- 
THHOBaro (|)oc(|)opa bt> cfeMenax-b no cpaBHemio ct ApyrHMH (t)opMaMH 
(pocd^opnofi KHCJioTw. KpoM'fe Toro, noATBep>KAaeTCfl naCjuoAeme 
Stoklasa ^), hto 6o.;i'fee Bcero JieuHTHHa Taut, r^'fe mhofo 6'feJiKOB'b, 
HMeHHo y 6o6oBuxi> ^\ iieHbine y sjianoB'b, r^'fe sanacN npeACxaBJieHH 
yr;ieBo;taMH h MCHbrne Bcero y MacJiHHHCTbix'b cfeMflHi, 

CorjiacHo yKaaaHifo xoro >Ke aBTopa, jiemrrHH'b cKonji/ietcfl, r;iaB- 
HMMX ofipaaoMX, wb aapoAMint. TaK-b, y Zea Mays bt* neMT* naxo-* 
AH-iocb 76% Bcero JieuHTHHa, TorAa KaKX bx aHAOcnepM'fe TOJibKo 24^/o. 

TaKHMTj o6pa30M'b, anajiHS'b c'bMflH'b Vicia, npH conocraBJieHin ct 
;iaHHHMH Apyrnxx aBTopoBij o pacnpeA'feJieHiH (|)OC(J)opa bi» cfene- 
Hax-b ApyrHX-b pacreHifl npHBOAHTb k^ aaKJUoneHiK), mto uaenaji 
Hocmh ^c(popa uenocpedcmeeHHo 6xodum% e^ cocmash uyKAeunosou, 
napauyKA€uH060u uuHoaumo^c^opHOumiCAOfm dmucoeduneniH nacmbfo 



*) Stoklasa, Silzungsber. d. kaiserL Akad. zu Wien CV. Abtli. 1, p. 604. 

^) 3Ta cBJiab cb O'bJiKaMH, noBHABMOMy, nosropjieToi fi» pacnpeA'^eHiii Jie- 
munHa no opraeaMi a-b sapociioM'b pacreHia: 6oji±e acero ero bi> JiBCTbnx'k» 
FA'b Coji-fee acero a 6'fe;iK0BT. (cm. tji, V). HHTepecHO bto ombTHTb, noroMy hto 
y»ce HSB^cTHbi coeAHHeHifl jieoHTaaa ci> O-bJi kom-k, t. u. jieimToajib6yiuiHbi, o ko- 
Topbix-b 6bi;ia ynce p^<]b abiiue (cm. rjiaay I.). 

3 
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uiu uihjiUKOMb ceH3tM(mmcH SfbAKaMu u mtbMh oCpasfjiomb m. h. 6tbJi- 

OcmoAWion OHenh HesHaHumeAhHos ^ nacmh npuxodumai na doAfo 
Aeuumuna u ueoptaHUHecKOu dSoc^pHoU KucAomtn. 



nepeftAGBTb xenepb Kh paacMoxp'feHiK) HaMtHeniH atHxt cocah- 
HeHift npH npopocTOHiH, qpaBKHBan HiitiomiHCH jiHTepaxypHHH aoh- 
HUfl cb noJiyneHHHM'b y Vicia. 

Hacji'feAOBaHw 6mjih ApyrHMH aaxopaMH xoJibKO HeopraHHHecKie 
<|)0C(J)axH H JieaHXHHi>, npHqeM-b h SA'fecb sonpocb, oco6eHHO oxho- 
CHxejibHO nepsbixTj, 6wjrb Aajieicb oxt> OKonqaxeJibHaro paap^memii. 

TaKi, Tammann ^) btj CBoefi pa6oxdfe o npeBpamemflxi* cfepbi Bn> 
pacxeHiH npHBOAHXT> nonyxHO hmi, cA'bJiaHHoe onpea'feJieHie neopra- 
HHsecKaro (})oc({)opa bi> ropox'fe. Oca>KAeHieM'b MarHesiajibHoA CM'fecbio 
H HenocpeACXBeHHbiM-b BSB'feiiiHBaHieM'b npoKajieHHaro ocaAKa oht^ 
HamejTb HeopraHHHecKofi 4)oc(J)opHofi khcjioxbi (P2O5) bt. c*Me- 
Hax'b 0,324% H BT> 12-xH AHeBHUx'b 3xio;iHpoBaHHbixi> ixpopocr- 
Kax'b 0,443^/0 cyxoro B-feca. OAHano, axo HSM'feHeHie bt> npoi;eHXHOMi> 
coAepHcaniH He Aaerb npaBa saKJiiOHHXb 06'b yBejinneHiH HeopraHH- 
HecKHXT> (j[)oc(J)axoB'b, xaKx KSiKb xaKoe joswhueme oxaocHxejibHaro 
KOJfflqecxBa (j[)oc(|)opa Morjio 6brrb BwaBaHO xojibKO noxepeft B'feca 
npH npopocjaHiH, eea-b A'feftcxBHxejibHaro noflBJieniH HeopraHHHe- 
CKaro (j[)oc(j[)opa na CHexT> opraHHHecKaro. J[jia xaKoro i^swhuemn btb 
npoixeHXHOM'b KOJiH^ecxB* AocxaxoHHO noxepn B'b B-fecfe okojio 25®/o, 
qxo 6buio oqeHb bosmomcho npn 12-xh AHeBHOft Kyjibxyp'fe B'b xeMHox*. 

TaKHce Ma;io onpeA'feJieHHaro roBopflXT> HSM'feHeHiflX'b coeAHHeHiiS 
4)OC(J)opa AaHHHH Kellner'a % no KoxopoMy npoueHXHoe KOJiHHecxBO 
pacxBopHMaro, cjidbAOBaxeJibHO, opraHHHecKaro h HeopraHHMecKaro 4)oc- 
4)opa cb npopocxameM'b yMeHbmaexcH. BnepBbie Schimper *) MHKpo- 
XHMHHecKH AOKasajii) noHBJieHie HeopraHHnecKHX'b 4)oc<|)axoB'b nppi 
npopocxaHiH Zea Mays, OAHaKo h axo yKaaaHie CbiJio noABeprayxo 



^) H8i» TOJibKo HTO cKaaaHHaro jicao, <ito, 6AaroAap>i orcyTCTBiio HenocpeA- 

CTBeHUOfi CBHSH MOSCAy 6lUlK0B0fl MOJieKyJIOfl H (tK>C(}>OpOMl, TpyAHO OXCHAaXb 

Toro nocTOHHCTBa oTHomeRiii N ki» P bi> (rfeMeHax'K, KOTopoe paebme TaK-b HHxe- 
pecosajio arpoHOMoei*. Cm. ;iiiTepaTypy Ad. Mayer. Lehrb. d. Agrikulturchemie. 
1895 p. 264. 

') Tammann, Zeitschr. f. physiol. Cbemie, Bd. IX, 1885, p. 416. 

•) Kellner, Die landwirth. Versuchstat. Bd. XXII, 1874, p. 408. 

*j Schimper, Flora, 1890, p. 207. 
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coMirfeBiK) CO CTopoHbi Posternak'a ^), KoxopNfl CHnxajit bo3mom<- 
Uboth o6'bHCHHTb noflBJieHie peaKBcin paajioHcenieM-b opraHHqecKHXT> 
coeAHHeHid np^ Harp^eaHiH o(h>eKTa Ch M0Jiii6AeH0B0fi HCH^ococTbio. 
TaKHiri o6pa30M'b, (|)aKTb 4)a3JiOM€eHifl opraHHHecKHXT> (|)0C(J)aT0BT> 
ci> 0Tn;en;ieHieMi> HeopraHnnecKod (|>oc((>opHofl khcjiotu secbMa nyHc- 
MJicH BT> no^TTBepHCAeHiH, noHCMy a, noJibsyncB napajLiie;ibHO pean- 
nismn cb MOJiH6AeHOBod >KHAKOCTbio H ci> MarneaiajibHoA 'cifkcbio 
djiBvae H3CJrfeA0Bajn> stotl BonpocT> h noKa^aJii ^), hto cfeMena 
Phaseolus muitiflorus, Lupinus luteus, Helianthus annuus, Sinapis 
alba, Brassica Napus, Vicia Faba, Vicia sativa, Zea Mays, Avena 
sativa, Secale cereale, bi> KOTopi>ixi> MBKpoxHMHMecKH Hjm coB&kwb 
neJihSH 6ujio AOKasarb npHcyrcTBin HeopraHHHecKHXi> (|)oc({>aTOBi> 
HJiH o6Hapy)KHBajiHCb JiHmb Hxt cji'feAH, TOT^acb npH npopocxaHiH 
AaBajiH HCHyio peaKiuio Ha nx'b npncyxcTBie. IIpHxoM'b, noHBJieHie 
HXT* coBnaAajio AOBoiibHo xoqHO no M'fecxy h BpeMenn cb pocxoMT>. 
Ohh noHBJiHJiHCb Bcer^a xojibKO B'b pacxyiqnx'b lacxflX'b aapoAwma, 
KaKx pasTi xor^a, Kor^a nocjrfeAHia HaHHHaiiH xporaxbca bx pocx*, 
B'b c'feMHAOJiflX'b 3Ke paajiOHteHifl He saM^qajiocb. 

EcjiH oxA'feJiHXb erne B'b cyxHXT> hjih pa36yxmHX'b cfeMenax'b y Vicia 
Faba hjih Phaseolus muitiflorus oceayio qacxb oxt> nepacxymnxi) 
cfeMHAOwxeft, H nocxaBHXb B'b BJianoiyio axMOC(|)epy, xo bt> KopeuiK'fe 
H noHenirh noHSJinioxcfl (J)oc(j)axH xoxnacb, Kairb xo;ibKO HaHHexca 
pocxTb, xor^a KaKij B'b cfeMHAOJinx-b npH rfex-b Hce ycJiOBiflX'b ^ajKe 
HepesTj HeAifejuo MH'fe ne yAaBajiocb Ha6;iK)Aaxb CKOJibKo HH6yAb 3Ha- 
MHxejibHai'O KOJiHHecxBa neopraHnqecKaro (j)oc(j)opa. 06'bHCHHXb 3xo 
oxcyxcxBie pasJioH^enia B'b cfeMflAOJiax'b xojibKO neAOcxaxKOM'b oxxoKa 
npoAyKxoB'b pa3JioH«eHifl, Koxopwe, xaKHM'b o6pa30M'b, 3aAep>KHBa- 
ioxT> peamriio pacnaAa, bphat* jm mohcho. TorAa HenoHHXHo, noqeiiy 
3Ke B'b oxA'feJieHHOM'b sapoAHiH'fe, FA* oxxoKa opoAyKxaM'b pacnaAa 
xaKHce H'feTb, pasJiOHtenie HAetT> rfeM-b ne MeH-fee oneHb aHeprnnHO. 
9x0X1, (j)aKrb CKopte noKasbiBaexi,, hxo bt> naqaji-fe npopocxania 
rjiaBHuft OHarb paapymeniH (j)oc(|)opoopraHHqecKHX'b coeAHHeHiift na- 
xoAHxcH B'b pacxymHx-b qacxaxTj, KyAa npnxeKaioTb ohh H3'b cfeMfl- 
AOJiefi B% opraHHqecKoft (j[)opM'fe. 

&rH Ha6jiK)AeHifl, cAiJianHbia mhok) MHKpoxHiiHHecKHMH MexoAanH 
noAXBep)KAaK)xcH AaHHbiMH anajiHsa ^), * 



') Fosternak, Revue g^n^rale 1. c p. 24. 
*) Iwanoffy Jahrb. f. wiss. Botanik, Bd. XXXVI, 1901. p. 355. 
■) Cm. JKypnajTb OnuTHoft ArpoHOMin, 1902, kh. I, npeaBapHreJibHoe co- 
o6meHie. 

3* 
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KaKT> BHAHo H3T> npeACTEBjieHHaro ajih HarjiH^HOCTH qepxejKa I, 
y Vicia HeopraHH^ecKaii (J)oc(j[)opHaH KHCJioxa ducTpo h paBHOM'bpHO 
yBejiHHHBaercH ao 10-ro ahh, a sarbifb yBeJiEHeaie apeKpan^aeTC/i 
H TOjihKo wh nocji'feAHie 7 — 9 AHeft Kyji^Typw cHOsa saMtHaexcH, ho 
BT> oneHb HesHaHHxejibHoft cxeneHH. 

SaMtqaxejibHo xaKHce, hxo Ha 27 — 29-ft A^Hb yH«e 93,7% Bcero 
(j)oc(|)opa HaxoAHxcH bt> axoft ({)opM'b, xaK'b hxo ocxaexcH xoJibKO 
6—7% opraHHHecKaro (|)oc(J)opa. 

3x0 o6cxoflxejibcxBO yKa3MBaexT>, hxo no KpaflHeia wbph 90Vo 
npncyxcxByiomaro bt> cfeMCHH (})oc(|)opa bt> cjiyna-fe roJiOAama uomem» 
6bixb pasjiOHceHo en^e npn >kh3hh pacxeHin h noxoMy MO}Kexi> 6hi'n> 
npHHHCJieHO Kh peaepBHNM-b BemecxBaM-b. 



Hepx. I. 




^^€0/^1. 



— flomtM 6^ £tci% 



sJ>r/huJto£K 






is 



CoBepmeHHO xoxtj me pe3y;ibxaxi> nojiynaji'b h B'b onuxib ci> 
H^MeneM'b* JIjih axoro a onpeA'feJiHJi'B HeopraHHHecKifi 4)oc(|)opi> y 
Hordeum distichum wb cbMenax'b h nepea-b 7 AHefl npopocxamn bt> 
BOH* npn 26°. 3xiojiHpoBaHHHe npopocxKH npH axoM'b aocxhtjiel 
15—^20 c, He cqHxan ajihhh KopemKOB'b, h noxepajra bt> B'fec'h okojio 
307o oxT> nepBOHanajibHaro B'feca. C^MeHa h npopocxKH, BbicymeH- 
Hbie npH 50°, 6bi;iH HSMejibneHH h aKcxparHpoBaHH okojio hslcsl 
300 cc. 0,2-npoueHXHofi HCl. Ox(|)HJibxpoBaHHwe ancxpanxbi narp^xbi 
Ha BOAHHO^ 6aHi^ h AOHBHBOiiAcH HesHaHHxejibHbid ocaAOK'b ox- 
4)H.TbxpoBaH'b, a Wh (j)H;ibxpax*, pa3A'feJieHH0Mi> na 2 OAHHaKOBwn 
qacxH, 6bijia onpeA^Jiena HeopraHHHecKaa 4)oc4)opHaH KHCJioxa oaho- 
BpeneHHo no cnocofiy xpofiHoro h ABoflnoro ocajKAenifl. IIojiyHH— 
Jiocb cji'bAyionxee: 



Ii 


o 
oTfe 




ii 


r 
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HeopraHHH. (|)oc(t>opi> 
vb Buxh M, P2 O7. 

JlBoflHoe TpoftHoe 
ocasKAenie. ocaxrAeHie. 

B-b 270 c*BiflHaxT> llmgr. 10 mgr. ll,7gr. 0,1053 gr. 67o 
„ 270 npopocTKax-b 102 „ 102 „ 8,2 ^ 0,1053 ^ 67»/o 

droTh OHHTb BnojiH'fe noATBepMCAaerb HaiUeHHoe nHOft a;ih Vicia: 
H 3ji±ch npH rojioAaHiH ;^o noxepH 30% cyxoro B*ca KOJUiqecTBO 
HeopraHHqecKaro (j)oc(})opa juoxoj^rrb iipH6;iH8HTejibHO ao 70^/o Bcero 
4)oc(t)opa. 

dTOTh ^BKTh 6bicTparo H 3HaHHTejiBHaro paanoHteaifl oprauH- 
HecKHxi> (J)oc(|)aTOB'b noATBepAHJiTb BCKopdk noaTfe ony6;iHKOBaHifl 
MHOK) npeABapHTejibHHTO coodn^eniH Sajii^ccKiil ^). HeAasHO, OAHaKO, 
noHBHJiacb pa6oTa Xapxa h 3HApbK)ca (1. c), rjifb yrBepM^AaexcH coBep- 
nieHHO npoTHBonojio»<Hoe. Jlayae nocji'6 2-x'b HeA'^JibHaro npopo- 
craHui cbMeHa oBca, phch h nmeHHmJ o6Hapy}KnBa;iH jmnib nesHa- 
HHTeJibHoe yBeJiHHeHie HeopraHHHecKHX'b (J)oc(j)aTOB'b. droTb peay^ib- 
Tarb, nojiy^HBuiificH, KOHe^HO, 6;iaroAapfl oiuhSohhocth McroAa (cm. 
I rjiaBy) aacxasHJi-b Ulyjibiie h Kacxopo eme paa-b BWUieyKaaaH- 

HMMT* MeXOAOM'b (CM. I FJiaBy) ye'feAHXbCH BT> npaBHJIbHOCXH HaftAGH- 

Haro MHOK) pesyjibxaxa. 

Hxo KacaexcH JiOKaJiHsaum npouecca oxmeiuiemfl (|)oc(|)axoB'b, 
TO 3ajrfeccKift, B'b npoxHBHOcxb BHCKaaaHHOMy mhok) npeanojioHceHiio, 
npHxoAHTb wb aaKJHoqeniio, hxo 3xoxt> npoueccb npoecxoAHXT> 
rjiaBHMM'b o6pa30MT> B'b cfeMHAOJiflx-b. OAHaKO, K'b xaKOMy aaKJiio- 
^enho y Hero He HMtexca AocxaxoHHHX'b AaHHHXT>. Eojih npn anajiHa'fe 
cfeMHAOJiefi, oxA'feJieHHbix'b oxi> oceBwx-b nacxefi onaaajiocb, qxo a6- 
cojiioxHoe KOJiHHecxBO C'kJiKOBaro ({)OC(t)opa aHa^nxejibHO yMenbum- 
jiocb, xo ocxaexcH coBepmeHHo HeHCHHMi>, ynie;rb-JiH 3xoxt> (})oc- 
<t)opi» BT> oceBWfl nacxH bt> opraHHHecKofl (})opM* h xanij oxn^ennjica, 
HjiH 3X0 oxmenjienie nponaonuio yate bt> irfeMflAOJiflX'b. KpoM-fe 
xoro. aBxopoM'b coaepmeHHO HeHSCJrfeAOBaHbi HaH6ojrfee HHxepec- 
HWH cxaAiH npopocxanin ao 10-ro ahh. Kan-b mu BHA'feJiH, MHKpo- 
XHMH4ecKoe pacnpeA'feJienie neopraHEHecKaro (J)OC(j)opa roBopnxT* 
3a xo, HXO HMCHHO B'b Haiaji'fe pacnaA'b 4)oc(})opo-opraHHHecKHX'b 
coeAHHeidd HAerb B'b oceBwx'b uacxHX'b, a ne crfeMHAOJiax'b. Vcxa- 
HOBHBi> xaKHM'b o6pa30M'b SfActnpoe u eechMa anaHumeAhnoe ontu^en^ 



») W. Zaleskl Ber. d. deuUch. bot. Gesell. 1902, Bd. XX, p. 426. 
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Aenie HeoptanuHecKoii ^c^opuou KtiCAOintA orm. optanuMecKuxb coedu- 
Heniu, ofipaTHMca kt> Bonpocy, Kam* h nocKOJibKy yqacTeyiOTT, ohh 
BT, 3T0Mi> npoueccfe. 

Sean He3HaHHTejibHoe coAepHcanie JieuHTHHOBaro (})oc({)opa bt> 
c'feMeHax'b, Mbi MOHccMt sapandbe cKaaaxb, qro pa3Ji05KeHie ;ieiiHTHHa 
MOJKerL Aaxb jranb oneHb HefiojibmyK) nacxb Ha6jiiOAaBuiHxcH naMH 
KOJiinecTB'b HeopraHHHecKaro 4>oc4)opa. Hto JieuHTBH'b pasjiaraercfl 
npn npopocTaniH, 6w;io Bnepswe yKaaaHO SchOIze und Steiger'oM-b ^) 
jlJia Lupinus luteus. Ohh HaiiuiH B'b crfeM^axi, 2,lVo JieuHTHHa, a 
B'b 14-TH AHeBHbix'b I ipopocTKax'b TOJibKO 0,44^0. Towe canoe Ha- 
meji'b Schulze ^) y Vicia sativa. B'b (rbMenax'b coAepMcajiocb 0,74®/o 
.leitHTHHa, a B'b ^8-mh AHeBHbix'b npopocTKax'b xojibKo 0, 19*^/o. OAHaKO, 
HM'biOTCH yKaaaHin, roBopan^H 3a to, hto jieuHTHHT> He TOJibKo ne 
pasjiaraeTCH, ho Aawe npH6biBaerb. TaK'b Stoklasa *) npHBOAurb j^jir 
.lemiTHHa CBeKJiu h ipenaxH qncjia B'b Vo orb cyxoro BemecTBa h 
B'bc'b aToro irocc^AHHro, ^to noaBOJinerb BbipasHTb HBM'bHeHifl JieuH- 
THHa B'b adcojHOTHbncb itH(})pax'b, KoropuH noKaauBaiorb cji'feAyiomee: 

Beta vulgaris. Polygon. Fagopyr. 

100 (rfeMflHT> 0,0176 gr. 0,0918 gr. 

100 3TiojiHp. pocTKOB'b (8 — 10 OTeB.). 0,0185 „ 0,0951 „ 

JlsLJi'he OpaHK(|)ypTT> *) nameji'b B'b C'feMeHax'b noACOJiHeHHHKa 
0,447o JieuHTHHa, a B'b npopocTKax'b 0,17%. 

yBejiHHeme 3to OAHaKo Bwpa^eHO B'b OTHOCHTe.ibHux'b HHCJiax'b^ 
no3TOMy B03MOM<Ho oC'bflCHHTb BTO yMeHbraeHieMTj cyxoro B'feca. 

3th AaHHMH noATBepAHJiH npHHHHiHHKOB'b *) AJiH Vicia sativa H 
Merlis ®) juin Lupinus anguslifolius. TaK'b ohh nojiynnJiH cji'hjiyionijiH 
KOJiHHecTBa jieuHTHfla B'b ^/o orb cyxoro BemecTBa. 

npOpOCTKU. 

C'feMeHa 10 AH. 15 ah. 20 ah. 

Vicia 1,08 0^58 — 0,54 

Towe, cb nonpaBKofi ua no- 

Tepio B'b B'fec'fe — 0,48 -^ 0,41 

Lupinus anguslifolius . . . 2,20 — 1,14 — 



*) SvhMse thirf Steiger, Landwirth. Versftchstal., Bd.36 p. 415. 
2) Schulze, Zeitschr. f. phys. Ch., Bd. 17, p. 207, Bd. 40 p. 100. 
') Stoklasa, Berichte d. chemisch. Gesellsch. 1895, III, 2761. 
*) Frankftirt, Laudwirth. Versuchstat. Bd. 43, p. 175. 
*) TlpRHumnuKoe%y pacnpe^'feJieniH d-fejiK. Bern. Mockbh, 1895. 
•) Merlis, Landw. Versuchstat. XVUI. 1897. 
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Ha OCHOBBHiH HHCeJITi npHHHDIHHKOBa .MOHCHO BHfl'feTb, HTO HEH- 

Gojrfee CwcTpo pa3.iaraeTCH jieuHTHHt bt* nepsbie 10 jiHeft, bt> cji*- 
ayiomee AecaxHffHeBie, Hao6opon,, paanoHceHie ejie^aaM-krao *). 

MoHBfH aHaJiHsaiiH AaHHUH Schdize h IIpHHHiiiHHKOBa Bnojurb 
noflTBepjKjiaioTCfl. 3a flBajwaTHAHeBHtifi upoMewyTOKt npopocTanifl 
y Vicia TepnercH, A'feficTBHreJibHO, oko^o 437o Bcero jieuHXHHOBaro 
(t>oc(i)opa, HO ara noxepn cocTaejiHerb xamh 5^/o o6maro kojth- 
'lecTBa (|)oc<|K)pa. Bo bchkobtl cjiyqa*, nocKOJibKy mohcho sob*- 
pH«*bCfl MexojiHirfe onpeA'feJieHiH JiemrrHHa, mohcho Aynaxb, hto Jie- 
UHTHHT> noABepHceiTb pasjiOMcemio Me«bme, H±wb KaKoe .ih6o Apy- 
roeH3i> 4>oc(})opoopraHHHecKHX'b coej^memA. Bo3mo)kho, HTOOcxaio- 

UpdCH Hepa3JI0}KeHHIiIM'b HJIH, MOHCerb 6bITb, BHOBb CHHTeSBpOBaHHUft 

jieiiHTHHT> 2) npeACTaBJinerb xy ero MOAH(|)HKauiio, Koxopaa, no 
Schuize, He HSBJieKaexcn 3(J)HpoM'b, a jmmb ropHHHMTi ajiKoroJieM'b. 
BodMOHCHO xaKMte, Hxo JieixexHH'b 3<|)HpHaro h ajncoroJibHaro 3K- 
cxpaKxa npeAcxaBJiHioxi> co6oio j^B'fe paanHnmaxT. 4>opMH — CBoCoflHyio 
H CBHsaHHyio (fianp. ct> 6'fejiKaMH), KoxopwH Hrpa]0X7> bi, pacxeniH 
paajiHHHyio (j)H3ioj[orH4ecKyK) pojib. KojiHMecxBeHHoe onpeA'feJieHie 

JieUHXHHa 34)HpH0d H aJIKOrOJIbHOfi BbTTHXCKH, Ha pa3JIHMHIiIXl> 
CXaAinXl., 6HXb MOHCeXT>, MOFJIO 6bl BblHCHHXb 3X0XT> HHxepecHwft 

Bonpocb. 

BxopuM'b HCxo'iHHKOM'b noflBJifliomarocfl HeopraHHHecKaro (j^oc- 
())opa HBJiHioxcH opraHHHecKifl pacxBopHMWH coeAHHeHifl, bt> 'koxo- 
pHXi>y KBKh nu Bvi}i±jm, (f)oc(|)opHaH KHCJioxa coeAHHena, rjiasHbiMi* 
odpasoMi), CT> rpynnofl OKCHMexHJia h;ih yrjieBOAaicH. CyAb6a hxt> 
npH npopocxaHiH ao chxt* nopsb 6huiH. coBepmeHHO He npocjrfeMceHa. 
Kairb noKa3WBaexT> xa6;maa, coeAHHeHia 3xh npn npopocxanin Vicia 
pasjiaraioxcH cb caMaro na^ajia, npHHeifi> nepBbie 5 AHed pacnaA'b 
HAexT> AaHce cKop*e, nliwh bt> cji'feAyiomee nnxHAHeBie. Hepes'b 10 
AHed Bce KOJiHHecxBO hxi. ynce pasjiOHceno h xojibKO na 20-bift 

ACHb OHH nOHBJIfllOXCH CHOBa B'b CXOJIb He60JIbUIHX'b A03aXl>, KOXO- 

pwH Jienco MoryxT> 6brrb oxHeceHW Ha cqexT> norp^niHOCxen onpe- 
A'feJieHifl no pasHOCXH. TaKHMi) oCpaaoMi), coeAHHenifl 3xh pasjia- 
raioxcfl 6biCTp'fee h nojiH'fee Bcfexi* ApyrHxi* opraHO(|)oc(|)opHbTX'b 
coeAHHenili h uoxoMy npeAcxaBJiHioxi> xnnHHHbiH pesepBHUH sen^ecxBa. 



*) UosTOUY, wbTb HB<iero yxHBBTeabRaro, ecjiH 3aji'bccidfl bi> oeeeuz'b opraiiaxi» 
npopocTKOBi Lupinus uemAj 10—25 abhmh He o6Hapy»BJi'b HmcaROi y6axH 
.leiiBTBBa. Cm. Zaleski 1. c. p. 430. 

*) cBRTes-fe JieoHTBiia cm. fji. V, ra* npHsejieHa cooTBtTcreyKHiiaii JiBie- 
parypa. 
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nepefi;ieMi> xenepb Kb TpexbeMy h HaH6oji'fee BaacHOMy hctoh- 
BHKy HeopraHHHecKHX'b (J)oc4)aTOB'i>, kt> (j)oc(j)opo-6'fejiKOBHM'b coeAH- 
HeHiHM'L. JlHTepaTypHBixT> AaHHHX'B oTHOCHTejibHO HX'b paafloweHiH 
He HM-kexcfl, noaxoMy H3JiOH<y xo, hxo nojiyqeHO mhok). 

3xH coeflHHeniH pac^a;^aK)xcH 6Hcxpo h paBHOM'fepHO nepBHe 10 
jtHefi, aax^Mt cJi'feAyiomie 10 AHefi HAexT> ejie aan'fexHoe yiieHBmeHie 
Hrb, 6jiaroAapfl KOXopoMy wb nocji'feAHefi cxa/UH, B'fepoHXHO, ocxaexca 
jiHnib MKHHMajibHoe KOJiHHecxBO. rio KpaftHefl Mtpt Ha 27 — 29-lt 
AeHb Ha JieiJiHXHHT> cb 6'fejiKaMH npHXOAHJiocb Bcero 6,3^/o oxt. o6maro 
(j)oc(j)opa. TaKT> KaK'b P jieuHXHna b'b npeAmecxByiomefi cxajUH co- 
cxaBJiflexT. 6,6^/o, xo juifi nocji'feiiHefi cxawH npn HesHa^HxejibHofl 

HSMtHHeMOCXH aXOFO COeAHHefliH (cm. BMHie AaHHHH IIpflHHUIHHKOBa) 

Mbi MOHceM'b npHHflXb UH(j)py 6jiH3KyK) Kh axofl, a xo^J^a Ha aojhd 

6'fejIKOB'b OCXaneXCH HHHXOHCHOe KOJIH^eCXBO 6jIH3KOe Kb HyJIIO *). 

TaKHM'b o6pa30Mi>, noHXH Bce Haxojiflmeecfl B'b ctMeHH kojih- 
necxBO (J)oc(J)opa, coeAHHeHHoe cb 6'fejiKaMH, oxmenJinexcH, ocbo6o- 
MCAan HX'b AJifl AajibH'feftmHX'b npeBpameniA, neoexoAHMtDCb npn 
npopocxaniH. IIoaxoMy 4)oc4)opo-coAep)Kamie 6'fejiKH cfeweHH MoryxT> 
6HXb HasBaHbi coeAHHeninMH peaepBHaro xapaKxepa no npeHMy- 
mecxBy. Sxotb pesyjibxarb naxoAHxcfl B'b corjiacin cb x'feM'b, »rro 
MH 3HaeM'b o cocxaFfe cfeMCHH. KaK'b Mw yHce bha'^jih, noAaBjmio- 
mafl Macca C'bJiKOBaro (t)OC(|)opa npHHaAJie>KHXT> HyKJieoajib6yMH- 
HaM'b — 6'fej[KaM'b anajiorn^HHM'b KaaeHHy MOJioKa, Koxopwe BcerAa 
HrpaKyrb pojib peaepBHwx'b BemecxBT>, npeAHaapaneHHHX'b ajih nnxaniH 
aapoAbima. Hx-b paajiojKeHie noaxony ne npeACxaBjinex^ Hnnero yAH- 
BHxejibHaro. Hnaqe At^o o6cxohxt> cb HyKJieonpoxenAaMH h njiacxH- 
HOM'b: npH npopocxaniH c;rfeAOBaJio ojKHAaxb cHJn>Haro yBeJimeHifl HX'b, 

XaK'b KaKT> OHH BXOAflX"b HO COBpOMeHHHM'b HpeACXaBJieHiHM'b B'b cocxaBT> 

HAep'b H njiasMN, KaK'b HX'b Heo6xoAHMafl cocxaBHan qacxb. 3a axoxT> 
BarjiHA'b BbicKaabiBajracb neoAHOKpaxno aannMaBmiecH BonpocoM'b 
o xHMHHecKOM'b cocxaB'fe npoxoHJiBcxa KJi'fexKH. XaK'b Rcinke, npo- 
H3BeAH HaH6oji'fee nojiHbiil ao cnx'b nopi> aHaJiH3'b hchbo^ njiasMu 



M KoBmoB-b (cm. Berichted. botan. Gesellsch., 1903, p. 165), omH6oHHo npH- 
HHMa>i cKopocTb pacnajia JieuHTHHa bi> 3-be AecflTBAHeeie paBHion* cKopocTH 
pacnaAa bi> nepBoe AecHTBAHeBie, yKaauBaerb, <rro y uenn aojihcho eme ocTa- 
BaTbCfl 6'bJiKOBaro (t>oc(tK>pa okojio 2^/^ otb o6iiiaro 4K)C(t>opa. Ecjih 6U Aance 
»Torb paacqen 6iiLjii> B^peHi>, to h TorAa cyrs A'^a bthmi hhckojii>ko ne wh- 
HA;iaci>-6iJ, TaKi> KaK'b A'bAo HAerb ne ofii* adcojitoTHOM-b oTCyrcTBiH, o KOTopoM'b 
npH cospeMeHHOft MeroAUK^ He Moacerb 6uTb h p^«iH, a Jiamb o HeanaqHTejib- 
HOCTH KOJIH«ieCTBl> G'kJiKOBaro (|)oc(t>opa. 
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MHKCOMHiieTa Aethaliam septicum, roBopiirb Bi> saKJiioHeHie: «» ci> 
cBoefi CTopoHU ztyuaio, ^to n;iacTHHi> B'b ropaaAO 6o;ibniefi whp^^ 
H*in> 6*^111^, cocraBjiflerb xHMHqecKyio ocHoay HCHSHefl^mrejibHoft 

Iip0T0nJia3MI>I H HTO OHT> HM-feeTCfl BT> KaHCAOd paCTRTeJIbHOd KJltTK*. 

rijiacTHHii, no Moeny nHi^Hiio, coeAHHeme 6e3ycjiOBHO Heo6xoAHMoe 
juifl cyiqecTBOBaHiH xcHBofi njiasMu, nero He;n>3H yTBep>KAaTb otiio- 

CHTeJIbHO 6±JlK0Vh*^ ^). 

H'JteKOJibKo HHoe, HO Bce Hce 6ojibinoe 3HaHeHje npHAaerb Kossel 
HyioieflHaM'b bt, hchbothoA KjrbTK*, A0Ka3aBi> HX'b npecyrcTBie bt> 
3M6pioHa;ibHb[X'b TKaHHX'b. Ohi> npn^HCJiAerb HX'b ki> ^nepBHHHbiM'b' 
BemecTBaM'b, 6e8'b KOTopbDCb HeaoaMOHCHO cymecxBoaaHie h paaan- 
Tie KjrfeTKB 2). 

K-b TOMy Hce npHnura Zacharias h Frank Schwarz bt. cBonx-b 
HscjrfeAOBaniHX'b XHMHHecKaro cocraaa nporoaaacTa noMonp>H) Me- 
TOAa nepeBapHBanin bi> }Ke;ryAO^HOMi> coirb h MeTO^a OKpacoicb h 
p^CTBopenifl bt> paaJiHHHbix'b Ben^ecTBax^b '). 

OKasajiocb, hto npoTon;ia3Na, HApo h xjioponjiacru cocToarb^ 
r;iaBHbiMi> o6pa30Mi>, na'b Ben^ecTBHb HenepeaapHMbixii bi> mejiyjiOH^ 
HOMT, coK*, T. e. rox HyKJieHH0Bi>, npHHeMT, Zacharias paajranaerb 
flAepHbie HyKJieHHH, ns'b Koxopbncb, cocxoHTb xpoMaxHHOBHH rfejia, 
H n;iacTHHi>, BXOAHmift bt> cocraa'b ocTaJibHod Hacro npoToujiacra. 

HaKoneiTb, neAaBHO riaji^aAHHi* nacTHny xchbofo 6'bjnca npeA- 
craBHjrb ceCdb „Kairb cjiOHCHuft KOMnjieKcrb h3i> H'bcKOJibKHXi} qa- 
CTHin> pasJiHHHbixnb d'kTiKOBUxi. Ben;ecTBT> 6o;rfee npocroro CTpoeniff, 
rpynnHpyiomHxcfl okojio npoHnaro HApa, coAepncamaro nyKJieHHo- 
Byio KHCJiory. 3a HCK;i!0HeHieMT> HApa, ocraJibHHH nacTH cjio>KHoft 
^acTHHu HCHBoro fi'fejiKa, HecoMH*HHO, Bwbnvh o^eHb nenpoHHoe^ 
noABHHCHoe crpoenie, oCjiaAaiorb ajn>AerHAHoft npepoAOfi. flpn o6pa- 
6oTKb }KejiyAOHHUMi> coKOMi) cJioHcnafl Hacrmm hchbofo 6'fajma pac- 
naAaercH, BXOAnn^ie bt> cocraBi) ea 6'hjiKB nepeaapHaaiOTCH, ocTaercfl 
TOjn>Ko nenepeBapHMoe HApo, coAepHcan^ee HyKJieHHOByio KHCJioxy". 



') Beinke und Rodewald, Untersuchungen ausd. bot. Laboralor. zu Got- 
tingen Heft II. 1881. Toro xce BsrjiiiAa AepncHTca Beinke n Tenepk. Cii.eroEin- 
leit(U)gin die theoretische Biologie. 1901 p. 221 ff. 

») Kossel, Arch. f. Anat. und Physiol. Physiol. Ablh. 1891 p. 181., Zeitschr. f. 
pbys. Chem. Bd. VII p. 7. Sachs BUCKasuBajn* anajiorBMHiiii STOiiy BarjiBji-b 
BE Heo6xoABiioen> RyicieBHOBi. ajib paBBBTiii. Cm. ero Arbeit, aus d. botan. Instit. 
zo Wflrzburg. Bd. II p. 716. 

») Zacharias.Boi^n, Zeit. 1883 p. 209,Berichte d.botGesellsch. 1893p.293. 
Frank Schwarz. Cohn's Beitrftge zur Biol. d. Pflanz. 1892 Bd. V p. 126. 
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JHa.Tfee, npHBejxH juamBUH anajiHsa Ulxyaepa, no KOTOpoMy nojiOBHHa 
Bcero Haxojmmarocfl bt> cyxofl pHcaHOft cojiom* a30Ta iipHXOj[(HTCH 
Ha AOJno HenepeBapHMHxi> 6'kJiK0B'i>, oht> roBopHn>: „ct> OTMHpa- 
HieMi> KjrbTKH mEBue 6±jiku pacna^^aioTCH, a nponee HenepeBapa- 
Moe asoTHCToe HApo ocxaercH** ^). 

Hto 3T0tt> BsrjiHA'L Ha ynacTie HenepeBapHJiHXT> nyicjieHHOB'L bt> 
CTpoeniH njiasMW ABJineTCfl rocnoflcxByiomBM'b, noKaauBaerb toti> 
({)aKn>, ^To CTOJib ocTopo>KHi)id H KpHTKraecKH HacTpoeHHHd yqe- 
HHft, KaKi> n(J)e(J)(J)ep'b bt> CBoeMt h3b*cthom'b yMe6HHirb 4)H3iojio- 
dn pacreHiJl roBopHrb: ^corjiacHO Bcbwh C0BpeMeHHfaiMi> H3c;rfeA0Ba- 
HiHiTb, HyKJieHHbi iipHHRMaiorb CHJibHoe ynacrie cneiiiajibHo bI} CTpoe- 
hIh HApa. KpoM* Toro, HyKJieHHW bx naqecTB* HyK/ieoajib6yMHHOBT> 
MOHCHO HafiTH TaiOKe wh pedepBHbncb BemecTBaxi) (jieryiiHH'b, koh- 
rjiiOTHH'b H T. A.)- TaKHce njiacTHHOBWfl rfejia, KOTopwe, noBHAHMOMy, 
HrpaiOTb Boo6iixe BbiAaioiAyiocfl pojib B'b cTpoeniH iiHToiLiacTaf 
AOJDKHN paacMarpHBaTbCH Kairb 6'hjiBue (t)oc(t)opHOft KHCJioroft Hyiji- 
.leHHu'^, H jiBJi±e: THnnqecRie HyKJienuu nencHflOMi> He pasJiara- 

WTCH, XpHITCHHOM'b O^eHb XpyAHO H, 6bIXb MO)KeXT>, 3XH CBOflCTBa 

HM'kKyrb 3HaqeH]e npH HcnojibBOBamH dmnTh Beii^ecxBi> bi> KasecTB^ 
cxpoHxejibHaro Maxepiajia" % 

E^cjm oxKHHyxb ynoMHHaHie o KonrjiioxHH'fe h jieryMBH* Kairb o 
HyKJienHaxT?, ocHOBaHHoe, noBHAHMOMy, Ha H^AOcxaxoHHOM-b pasJiH- 
HeniH aBxopoBTb HacxonmHX'b HyKJieHHOB'b oxt> ;io>khwxt>, xo rocnoA- 
cxByiomift BarJiHATb, HecoMH*HHO, B'fepHo B£ipax€eHi> Bx 3XHXT» c<;ioBaxi>. 

BoTh ch xoHKH 3p*Hifl 3xoro BsrjiHAa Ha HyKJieHHH H njiacxHH'b 

KaiTb Ha ({)opHaxHBHUH BemecxBa, cJi'feAOBaJio oxcHAaxb npn npopo- 

cxaniH BM'fecx'fe cb yBejiBHenieMTb HHCJia HCHBbix'b npoxonjiacxos'b, 

yBe;iH«TeHifl h KOjnnecxBa axaxi* Be^^ecxB^>. KaKT> na M'bcxo sanac- 

Hbncb KpaxMajia h caxapa, cocxaBJWioiiprxT> bt> cbmenm Vicia 90®/o 

Bcero KOJiflHecTBa yr;ieBOAOB'b, noHBjTHexca npn npopocxaniH KJitx- 

qaxKa, yBejiHHHBaiiCb cb 18 ao 607o % xaicb na iffecxo pasTOHCHB- 

uiHXCfl sanacHHX'b HyKJieoajibCyMHHOB'b aoji>khh noflBHXbca (()opMa* 

XHBHwe HyKJieonpoxeHAH h n.iacxHH'b; na wbcro BemecxBT> ci? Ma- 

P 
.lUM-b oxHonienieM'b ^, aojdkhm noHBHXbca BemecxBa, xapaKxepn- 

syiomiHCH BucoKHM-b OTHomeHieMi* axHX-b 3;ieMeHX0B'b. OnMXT> ne 



') JIoji.iaduHh. VcJioBifl o6pa80B. 6'fejiK0Buxi> BeiAecTBi, nenepeBapHarbixi. B'k 
acejiyjl. coK-fe. BapmaBa 1898 crp. 3. 

*) Pfeffer, Pflanzenphysiologrie Bd I, 1897 p. 56 
') Cm. ITpfiHumHUKoei I. c. p. 31. 
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onpaBflajix xaKoro owHAanifl. Oiipe^t'fejieHie KOJiaHecTBt 6*;iK0Baro 
N jiJiH cooTB'§TCTByiomHXT> CTaflift noKaaaJio, ^to nepBHe 5 aneft 
pacnaAi> 6'b;iK0B'b h oxmeaaeHie HeopraHHHecKaro (|)oc(j[)opa on> 
HHXT> HjiyrB noqxH napajijrejibHo, cii'feAyiomie 5 flHeft pacna;ii> 
H;^eTb aHeprHHH'fee oxmenjieHifl h cj'feAyiomie 10 Anefl o6a npouecca 

OUHTb nOHTH BHpaBHHBaiOTCfl. 

HaxoAH HCKOMoe oxHomeHie -^ Ha axaxi* cxaAiHXT>, ji^bjie- 
mewh npoaeHXHMxi> Ko;iHHecxBi> 6'fejiKOBaro 4)oc(|)opa Ha x*>Ke 
KOJiHHGCXBa 6'fejiKOBaro aaoxa, mli nojiyHHMT>, ckojibko Ha eAHHHuy 

4)0C(J)0pa BT> 06meMT> KOJIH^eCXB'fe 6'feJIK0BT> ^pHXO;^HXCfl eAHHHU'b 

aaoxa. 

OnaBMBaexcH, rxo oxHomeme ^ HBM'feHflexcH npn npopocxaHiH 
Vicia cjvkujJom^M'h oepaaoMi,: 

ripopOCTKH. 

CtneHa. 5 AHeBH. 10 AHeBH. 20 jiHeeH. 

Jl_ 1 ± i 

19 24 33 31 

KaKT> bhahmtj, oxHomeme axo cxaHOBHxcH Bce MeHbme h MeHbuie 
H B'b nocJi'feAHefi cxa^iH, rjifk 6'fejiKOBLifi P mbi mofjih onpeA'fe^HXb 
jiHuib no pasHocxH, axo oxHomeHie bi> 6'fejiKax'b oKasbiBaexcH SoJi'fee 
HH3KHM'b, M'feM'b A^Hce B-b HyKJieoajib6yMHHaxi>. 

EcJiH. Kb Hanajrfe opopocxaHin naAenie oxHOuiemH -^ mo>kho 

6hj!0 6m o6'bHCHflXb 6HCxpMM'b oxmenjiemeM'b (j)oc(|)opHoft khcjioxh 
Oez'b cooxB^xcxByiomaro pacnaAa o6e3(|)oc4)opeHHbixT> 6'fejiKOB'b, 
X. e. yBejiEHenieMi, KOJinnecxBa no;tJie5KainHX'b pac^aJ^y 6'fejmoBT> 
ees'b (j[)oc(t)opa, xo jijia nocJi'feAyK)mHX'b cxaj^ifl, KorAa sanacHwe 
e^JiKH AOjrjKHM noxpe6HXbCfl ao BosMOHcnaro minimum' a, xaKoe 
o6T>HCHeHie He npHJiowHMo. Oho, Bnpoqein>, h cbmo no ce6'fe wajio 
B-fepoflXHo. OoMXbi cb A'feftcxBieM'b neocHHa h xpHOCHHa Ha nynjieo- 
ajib6yMHHbi (KaaeHH'b, jieryiiHH'b) roBoparb CKopike aa xo, hxo pac- 
naA'b 6'fejiKOBofl hxi, qacxH HAexT> ropaa^o CKop'fee, H'feM'b oxmen- 
.Tenie HeopranHnecKoft (|)oc(|)opHoft KHCJioxbi. Bjiaroaapn axoMy, 
HenepeBapHMbifi ocxaxoKij cxanoBHxcH 6oraHe (|)oc4)opoM'b ^). 

Mh, no He06X0AHM0CXH, AOJIH^HH AOnyCXHXb, hxo HSM'feHeHiH B'b 

cocxaB'fe 6'fejiKOB'b npH npopocxanin BbisbiBaioxcH ne H3M'feHeHieM'b 
B'b cocxaB'fe peaepBHbix'b 6'fejiKOB'b, a B'b noflBJienin hobwxi, 6'fejiKOB'b 



^) Cm. Wiman 1. c, Hammarsten 1. c. p. 399. 
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DpoTonjiacTOB-fc Ha Mtcxo pa3;iOH«HBUiHxcfl pe3epBHHxi». npoueccT> 
axoTb, KaKi> Hu y6'feAHJiHCb, conpoBOHcjiaeTCfl ct> canaro Hanajia 

. P 
npopocxaHia yMeHtmeHieMT, OTHOuieHiH ^, a -noxoMy mu npnxo- 

AHMt Kh 3aKJlK)HeHiK), HTO JIHIUeHBI CK0JIbK0-HH6yAb SaW'feTHWX'b 

KOJiHqecTBi> HyKJieonpoxewoB'b h nJiacxHHa npoxonjiacxti He xojibKO 
nocJi'fcAHHX'b HnH6oji'fee yKJioHHBniHxcH oxt> hopmn cxa^ifii ho h 
npoxoiuracxH nepEwxTi cxajxifl, nojibayromnxca HabwxKOM-b imxa- 
xeJibEHX-b BemecxBT*. TaKHM'b o6pa30M'b, mu BHAHBTb, qxo npoxo- 
DJiacxbi npopocxKa ch Hanajia npopocxaniH, no Bceny B'fepoHxiio, 
nocxpoeHbi ne HS'b HyKJieonpoxeHAOBT> hjih njiacxHHa, KaKi* mojkho 
6h 6biJio ojKH^axb, a hst* 6'fe;iK0B'b, Koxopue oneHb 6'feAHbi (t)oc- 
4)opoM'b no oxHomeHiio Kt BXOAflmeMy bt> hxtj cocxaBT> aaoxy. HyK- 
jienHOBaH rpynna npnHHMaexTb B'b nx'b cxpoeniH He3HaHHxejn>Hoe 
ynacxie. KaKX yBHAHMT> HHHce, xojibKO sMSpioHajibHWH KjrfexKH, ko- 
JinqecxBo Koxopbixi) hh^xohcho no cpaBHeniio co BcfeMi* ocxaJibHWM'b 
Ko;iHHecxBOMT> KjrfexoKT>, npeACxaBJiflK)XT> HCKJUOHenie— OHt co^ep- 
H{axT> 6ojibmifl KOJiH^ecxBa HyHJieonpoxeHAOBi*. 

Hxo Vicia B'b 3X0M'b oxHomeHin He npeiicxaBJiflexT> HCKjnoHeniH, 
noKa3biBaexT> onbiXT> 3aji'fecKaro cb Lnpinus anguslifolius, Koxopbift 
Bnojifffe nojixBepjKAaexT* sjifbch cKa3aHHoe, qero, BnponeM'b, can-b 
aBxop'b, noBHflHMOMy, He saM'fexHJi'b. 

fl'feftcxBHxejibHo, oHi* Hameji-b ^) B'b 300 25-xh AHeBHUx-b npo- 

pOCXKaX'b XOJIbKO 15 mgr. ({)0C4)0pH0fl KHCJIOXM B'b (|)OpM'fc Mg2P207, 

4X0 cocxaBJiaexT> 10 mgr. P2O5 hjih 4,3 mgr. P. Xoxh caMi* aBxop'b 

He DpHB0AHXl> HHKaKHX'b AaHHbnCb HH O H3M'feHeHiHXl> B'b B'h&k, 
HH O HSM'feHeHiHX'b B'b C'fejIKOBOM'b a30X'fe, X'feM'b HC Mente aXO MH 

MOHceM'b HaftxH BT> o6cxoHxejibHoA pa6ox* Merlis'a 2). Hs-b nea mm 
y3HaeM'b, hxo oceBwe opraHw 300 25-xHjmeBHux'b B03AyniHo cy- 
XHX'b npopocxKOB-b eme B'bcax'b 12 — 15 gr. h coaepHcax'b 1,5 — 22% 

15 12 P 

HJIH —^^ = 0,18 gr. 6'fejiKOBaro aaoxa. OxcioAa K03<|)(J)H[ueHX'b ^ 

4 1 

B'b 6'fejiKaxT> Lupinus na 26-Pl jienh Cy^eTb paaen-b i8o~45''^' ^' 

OH'b HHJKe xoro, KoxopHft MM HOJiy^HJiH jiJiff 20-XHjmeBHoft Vicia. 
Cji'feAOBaxejibHO, 6'fejiKH npoxonjiacxoBT> Lupinus xaK>Ke C-feAirfee 
4)OC(|)opoM'b, H-hiVh jiame HyKJieoajib6yMHHbi, h HyKJieHHOsaa rpynn a 
npHHHMaexT> B'b Hx-b cxpoeHJH eme Menbuiee yqacxie. 



*) Zaleski 1. c. 
*) Merits 1. c. 
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Hto onHcaHHUfl bt> stoPl rjiae* pacnaAeHia opraHo-(J)oc({)opHwx'b 
coe;iHHeHid nporeKaiork no;n> BjiiflHieM'b dH3RMi>, cjibjioBano ynce 
OMoiAaTb q3T> Toro, hto mbi anaeinj o cooTBtTCTByiomeMT» pacnaA'fe 
ymeBOAOBt h 6'bJiKOB'b. Jl.'feflCTBHTejibHo, onuTu cb caMonepeaapH- 
BauieM-b HCTepTMxi> npopocTKOBt Vicia noATBep^HJiH sto. JXjih ontira 
ObLiH B3flTH TOJiBKo HTO nycTHBiiiie KopeiDKH pocTKH 3-XT> AHeBHaro 
B03pacTa, BBicymeHHue Ha BOSAyx'k h coxpaHHBuiiecH bi* aaKpbiTOfl 
6siHKb Cb Man ao ^espsiJUi. Bb ^eBpaji± ohh 6bi;iH HSMejibHeHbi 
Bi> Biyny h h3i> bex-l BSHTbi Bi) K0Ji6bi 4 HaBtcKH H otjinrhi 

AeCHTepHUMl> KOJIHMeCTBOM'b (10 CC. Ha 1 gr.) THMOJIOBOfi BOAbI Cl> 
HSGUTKOM-b THMOJia. ^B* HSTj HHX-b A H B A^pHCaJIHCb 15 MHHyTb 
Ha KHDHmefl BOAHHOA 6aH% nOTOMT> BM'fecrfe Cb AByMfl HeKHIIHHe- 

HbiMH C H D nocxaBJieHbi Ha 3 ahh npn 25^ Tor^a 6biJii» onpe- 
A'feJieH'b etJiKOBufl N H 6'feJiKOBMfi P2O5, a B'b 4)H;ibTpaT^ orb 
nocji'feAHHro HeopraHHHecKifl P2O5. PeayjibxaTM nojiyHHJiHCb cji'fe- 
Ayiomie bx ^/o orb BosAyuiHo-cyxoro BemecxBa. 

BtJiKOB. PiOy HeopraHBH. PaO^. 
KnnflHeHo . . 0,73 0,148 

HeKHnaneHo. . 0,44 0,550 

HHCJia noKaabiBaiorb, hto oxmeiuieHie neopraHH^ecKaro (i)oc(t)opa 
HAerb HpeaBUHaflHO 6biCTpo h, npHxoM'b, ne xojibKO Ha c^erb etjiKo- 
Bare (|)oc(|)opa, ho xaKHte na cnexT* Apyroro HcxoHHHKa, KoxopbiMX 
Mbi AOwiHCHbi npH3Haxb paCXBOpHMblH 0praH0-(t)0C(j[)0pHUfl coeAH- 
HeHin. 

3xorb onbirb nonasuBaex'b, hxo HyKi£eoaJib6yMHHH h pacxBopn- 
MbiH opraHO-(|)oc<|)opHbiH coeAHHeniH, KaKi> h Apyrin pesepBBUA 
eemecxBa cfeMena, noABepraioxcfl pacnaAy npH noMOuui ansHMTj. 
B'fepoHXHo, X'feM'b H«e oe-bflcnHXCfl pacnaA'b h jieuHXHHa, nocKOJibKy 
oH'b HajiH Ha6jiK)Aajicfl ^). TojibKo oxHocnxejibHo OAHofi i^yniiH 
coeAHHeHiH — nyKJieonpoxeHAOB'b, ocxaexcg HeBbwcHeHHUM'b, pacna- 



^) Hro JieuHTBHi> BOo6iue ooABepraeTCfl pacoaAy QOiii» A'tficTBieMi» BB'dBWh, 
Haap. EUitcBeBbixi* rpB6oBi>, y6^HJii ueuH cjrbAyioiiiid onurb. 50 ctunjiojieA 
Phaseolus multiflorus 6uah npocrepHAHaoBaHU napoMi> b 25 U8i> unx-h aapa- 
uceau caopaMU Aspergillus niger, 25 Apynixi* Bbicymeau b aaajiBaBposaHbL 
Hepe3i> 10 AHefi c^mbaoab ci> paapocuiHMCH MBuejiieM'b xaKHce BUcyuieHu b 
aHajiBBBpoBdHbi. 06HapyHfiBAacb HCHa/i y6uAi> jieuBTUBa. 

06m. P,0.. P,0, jieuHTHHa. P'.^^' ^"""o,.'"' 
C'^MflAOwiB 6e3T. Aspergillus. . 0,95 0,064 6,7 

„ CO. Aspergillus. . 1.11 0,03 i 3,0 
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AaiOTCfl JiH OHH. C'b TOHKH sp'feHifl FOcnoACTByiomaro Ha hhxt> 
B3r;iHAa, KaKi> Ha eeiaecTBa ({)opiiaTHBHUfl, ohh, KaKi> HaH6oirfee 
CTofiKifl qacTH npoToanacra, xaKOMy pacnaAy aojimchw ^q/^Bep^aTbCH 
jiHuib BTi MHHHMajibHoft cxeneHH. TaK1> KaK-b HaMT> npHIUJIOCb BCTpt- 
THTBCfl Bl> 3T0fi TJiaB'fe C'b (j)aKTaMH, rOBOpAH^HHH npOTHBT> TaKOrO 

B3r;iflAa, to npeAcroHJio KpHTH^ecKH fipoB^pHTb h hxt* npe/jnojigi- 
raeMyio cxoflKOCTb h ptuiHTb, AtflcxBHTejibHO jih HyKJieorfporeHAH 
He caoco6HH pacnaAarbCH noAi> BJiiflHieM'b 3H3HM'b h A'feficTBH- 
xejibHO JIH OH'fe He pacnaAaioxcH B-b >KH3HeA'feflxe;n>H0ft KJi-fexirfe. 
Cji'J^Ayion^aH rjiaBa nocBHiaeHa p'^meniio axHX'b BonpocoBi>. 



Peayjibxaxw axoli rjiaBH mw MO>KeMT> CBecxH wb cji'feAyioiaifl 
nojiOKenifl. 

1) Bti c'feMeHax'b hohxh Becb (j)oc(|)op'b naxoAHxcH B'b cocah- 
HeniH C'b opraHHHecKHMH BemecxBawH, npnneM'b rjiaBnan ero nacrb 
HaxoAHXCH B'b coeAHHeniH, xoxh h ne HenocpeACXBeHHOM'b, cb 
6'fejiKaMH, MeHbmafl bt> (J)opM'fe opraHO-(|)oc(})opHHX'b KHCJioTb h 
HaHMeH'fee snaiBxejibHaH B'b (|)opM'fe jieiwrnnowb h HHorAa neopra- 

HHHeCKHX'b (|)OC(j)aTOB'b. 

2) ripopocxame conpoBOHCAaexcH 6ucxpBiM'b oxmenjienieM'b 
<t)oc(j[)opHofi KHCJioxH, npHHCM'b HaH6oji'fee fibicxpo H noJTHO pac- 
meojiHioxcfl opraHo-4)oc(t)opHbifl khcjioxh, aax^M-b (J)oc4)opocoAep- 
Hcauye 6'fe;iKH h HaH6oji'fee cxofiKO yAepMCHBaexcH 4)oc(j[)opi> bi> 
JieuHXHH'b. 

3) PacnaAT> (J)oc(J)opoopraHHqecKHX'b coeAHHemfl HaHHHaexcn, no 
Bceft B'fepoflXHOcxH, BT> pacxymHxi. qacxaxT) aapoAunia. 

4) Ilpoxon/iacxBi 6ojibmHHcxBa iwitxoK'b npopocxKa (aa hckjiio- 
HenieM'b 3M6pioHajibHHX'b) cocxohxt* HS'b DpoxeHAOBT> ch oneuh hh3- 

P 
KHM'b oxHomemeM'b ^r, noaxoiiy HyimeHHOBaH rpynna npHHHMaex'b B'b 

HX'b cxpoeniH Jianib HeaHannxejibHoe yqacxie. 

5) Ha6JIlOAaIO^^ftCfl B'b npopocxnax-b pacnaA'b (t)oc(j)opoopraHH- 
HecKHx-b coeAHHeHifr BHSbiBaexce npncyxcxBieM'b B'b HHX'b cooxBi^- 

CXByiOUlHX'b dH3HM'b. 
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r Ji A B A m. 



€<i OHpeAtJieiiiii, HaxowAMhi n paajoMHiii HyMjeonpoTeNAon 
n pacTeiiiii. 

Bi> HacTOfln^ee epeim, 6jiaroAapfl B3CJi'feA0BaHiHMi> Kossern, mu 
pa3JiH4aeiii> bi> rbx'L BeiKecTBaxi>, KOTopuH Miescher'oiii> h Hoppe- 
Seyler'oirb HaaBisajiiacb HyicjieHHaMfl, HCTHHHBie HyicjieHHiii, Aaio- 
mie npe pacnaA'6 KcaHTHHOBBiH rbjia h Jiomuue hjih napa- 
HyKJieHHu, Be Aaiomie hxi>. BcKop'b uocjrb o6Hapy)KeHifl Ta- 
Koro paanBHiH BUflCHBJiocb, qTo KcaHTBHOBua rbJia npBHaA- 
jiencarb ae 6'b;iK0B0fi iiojieKyjrb, a oco6oiiy coeABHeniio, HyicneB- 
flOBOfi KflCJiorb, KOTopafl bt> KirbTfrb, npa B96uTKb ochobhuxi> 
^6^iK0Bi>, BcerAa BaxoABTCfl bi> coeAflHeHiH ct> hbmb. C!orjiacBO co- 
BpeMeHHOfi TepMBBOJioriH, dTB coeABHeniH aojixcbu Ba3iiiBaTi>cii Byiuieo- 
npoxeBAaMB. StoA rpynn'b npoTBBono;iaraeTCH Apyrafl, c6opuafl 
rpynaa Hyiaieoa;ib6yMHHOBi> bjih (j|)oc(}>or;io6y;iflHOB'B (Cohnheim), 
rjifb 4>oc(})opflaH KflCJiOTa npBCoeABHflercfl ki> d'^JiKy, bI^poatho, 
BecbMa pa3Jia«]HBiMH cnoco6aMB, ho 6e3i> o6pa30BaHiH HyiuieHHOBofi 
KBCJioTu. IIpesKHee nasBaHie ByK;ieHHOBi> ocTajiocb toju>ko ajih rbxT> 
HenepeBapHMuxT> ocTaTKOBi*, KOTopue nojiyqaiOTCH npH 6oJibineirb 
HJIH MeHbmeH'b ormeiLneHiH 6'kJiKa orb HyKJieoDpoTeHAOBi> h HyKJieo- 
aJibdyHHHOB-b npB nepeaapHBaHiH nocpeACTBOMT> xceJiyAOiHaro coKa 

Ch COJIflHOfi RHCJIOTOfi. OhH HOCATb COOTB'bTCTBeHHblH HaSBaHifl BCTHH- 

Hbixi> HyKJieHHOBi> H napa- hjih nceBAO-HyKJieHHOBi>. 

HyKJieHHOBUH KHCjioTbi, BbiA'bJieuHUfl Bs-b pasjraqHbix'b HyKJieo- 
apoTeHAOBi>, noABeprjiHCb TmaTeJibHOMy HdyneHiio 3a uocji'bAHee 
epeMfl, 6jiaroAapfl neny BbiHCHHJiocb, hto, HecMOTpn na padJinqie bi* 
eocraB^, ohh xapaKTepH3yK>TCH oieHb onpeA^emio cjrbAyiomHMH 
npH3HaKaMH: asorb bi* hbxi> BcerAa naxonHTCfl bi> BHA:b nypHHO- 
Baro BJIH DHpHMBAHHOBaro HApa, H Aaerb npH paajiOHcemH qpesBU- 
^afiHO 6oraTUH aaoroirb ocHOBaniff, 6jiB3KiH icb MOHeBoA khc- 
jiorb ^): aAeBHHT>, ryaHHHi>, KcaiiTHRi>, rHnoKcaHTHHi (cb ny- 
pHHOBOfi rpynnoft), ypaqHJii>, thhhhi>, uhto3hht> (cb iihphmhah- 
HOBOfi rpynnofl). KpoM'b Toro, bi> MOJieKyji'fe nyicjieHHOBOfi khcsotu 
BcerAa HrbercH yrjiesoAHafl rpynna (neHTOsa, p'b»e reKcosa). 



^) 9th OCHOBaHifl HaaUBaiOTCfl KCaHTHHOBblMH, HyiUieHHOBUMH HJIH nypHHo- 
BhiMH Bi) MacTBa'fe. BcTptHaioiiuecA Bl> pacTeHiflxi> KO(t>eHin> B Teo6pOMBHl>, 
npeAcraBJiiiiorb co6oio MerHJiBpoaaHHUH nypHBOBUH ocHOBaniii. 
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BxoAfl BT> coc'^aBi> HymieonpoTeHAOBi), 3Ta KHCJioTa bt> 6ojibiuefi cxe- 
neHH oiipeA'6jifleTi> hxt> CBOficrea, q^in* Apyraa hxt> cocTaBHaa qacxb — : 
C^JioKh. HayqeHie paenpeA'i^eHifl eyiuieonpoTeHAOBx noKa^ajio, hto 
OHH BaxoAflTCfl BT> HaH6ojrbe }KH3HeA'bATejibHiiixi>, dM6pioHaJib- 
Hi>ixi> H }Kejie3HCTi>ixT> K;rkTKaxi>, npHHem*, noBHAHMOMy, cocpeAO- 
TOHHBaiOTCfl rjiaBHiiiMi> o6pa3oiii> bt> flApaxi>, Taicb qTO, HanpHM'fep'b, 
cnepMaToaoHABi hohth nairbJio coctohti> (967o) ^^'^ HyKJieonpo- 
TeHAOBi>. Ha ocHOBauiH 3thxi> (j[)aKTOBi> HyncHO AyxaTb, hto 6'kJi* 
Kanx, B^poflTHo, npHAeTCfl ycTynHTb bt> nojibsy HyfcneHHOBOft 
rpynnu SHaqHTejibHyio aojik) cBoero rjiaaeHCTBa bi> K;r6Tirb. 

IIpH TaKoiii> coctohhIh Boapoca o HyicneonpoTeiaAaxi) bi> hch* 
BOTHOfi ({)H3ioJiorifi ^), pacTHTejibHaH (})H3iojiorifl He Momerb AOJi'be 

HrHOpapOBaTb 3TH COeAHReHiH H COeAHHOTb 6'kJIKH C06CTBeHH0 H^ 

HHHero ci> HHMH He HM'bioii^iH o6aiaro, HyKJieHHOBraa kucjiotu noAi> 

0AHHM1> HMeHeM'b „&bjlKOWh**. 

IIoaTOMy, BT> AaJibHiflmeiii> H A'^^naio nonbiTKy B&iDCHHTb, KaKHMR 
cpeACTBaMH MBi o6jiaAaeiii> jijih HayqeHin HyKJieHHOBofi rpynau r 
HTO npH noMomH hxi> mu MO»ceiii> ysnaTb o hxi> pacnpeA'bJieHiH b 
noBeAeHiH en kl pacTeaiH. 

Ajih Toro qTo6bi cyAHTb o KOJiRHecTBi} HyicjieHHOBOft rpynnu, mu 
Bi> nacTOHmee Bpeiifl uomeith BocnoJibsoBaTbCH Tpeiui en CBOfl- 
CTBaMH: HenepeBapHMOcTbK) bi> mejiynoHBowb coirb, npHcyTCTBieirb 
Bi> efl uojieKyJit iiypHHOBi>ixi> ocHOBaHifi (aAeHHHa, ryaHHna, Kcan* 
THHa, rHnoKcaHTHHa) h, HaKOHem>) BucoKHM'b coAepiKanieirb (})oe- 
(j[>opa Bi) nefi. CooTB'^TCTBeHHo dTOiiy mu BM'beMi> 3 caoco6a jvm 
cyHCAenifl o KOJinqecTB^ (a6co;iiOTHOM'b hjim oTHOCHTejibHOM'b) ay- 
KJieonpoTeHAOBi>: MeTOAi> nepeBapHBaniii, MeTOA^b onpeA'bJieHiH ny- 

pHHoaaro aBOTa h MeTOAi* onpeA'^JieHiH oTHomemfl ^. 

DocMorpHMik, Bi> KaKOfi uipb uu MOxceMi* nojibdOBaTbca kbxc- 

AUM1> H31> aTHXlt MeTOAOBl> H AOBl^pHTb n01iyHeHHiiIMl> IipH DO- 

cpeACTB^ Hxi» pesyjibTBTaMit. 

MeTOA:b nepeBapHBanifl a^iCHOOM'b cb coJiHHOfi KHCJiOTOft, koto- 
pBifi BnepBbie 6ujrh BBeAeHi> IIlTyiiepoMT> ^) ajih npaKTHHecKHX'b 
irknefi, ynoTpe6;iHJiCA TaKHce ajih noiiyqeniH npenapaTOBi* Hy- 



') noApo6H'be o6'i> aTOMi> cm. Hammarsten, Lehrbucb d. phys. Ch. 1904 b 
oco6eHHO Cohnheim, Chemie d. EiweisskOrper, 1904. 

*) StUtzer. JouTD. f. Landwirthschaft Bd. 28, 1881, p. 195, 435, Aa^ibHtft- 
luaA JiHTepaTypa npHBeAena y noAAOduna, Tp. XapbK. 06m. HcnuT. ^pHpoAu^ 
29, 1896. 
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KJieonpoTeHAOBi>. Ajia Ko;iHqecTBeHHUzi> ace onpeAi^eHift ci> (j[)H3io* 

JiOrHHeCKHMH U^flllH, npHirbHeHl> 0H1> 6e>UI1> flaJL^aAHHUMl}, KOTOpBlfi 

nocTynaJTb cji'toynmHirb o6pa30iii>: OTB^meHHoe KOJiHHecTBo Beiqe- 
CTBa (oKOJio 2 gr.) ohi> o6iraBajn> 400 Ky6. caHT. HcejiyAoqaaro 
coKa, HSBjieHeHHaro h8i> cJiHSHcrofi o6ojio?kh csi^xce y6HToft CBHHbH, 
H ocraBJifljrb 4 cyxoicb npH 38 — 39°. Kt» whakocth iipH6aBJifl- 
Jiocb He6ojibinBMH nopouiiiH CTOJibKo cjia6oft co;iHHofi khcjiotu, 
wTo6hi Ki> TperbeMy ahk) o6iiiaH KOHueHrpaiafl AoxOAHJia ro I^/q. 
Hepe3i> 4 cyTOKi> ocajioKb oT(j[>HJii>TpoBiJBajiCHy npoiiuBajicfl BOAofi 
on> HCl, noToiii> cnHpToiii>, 8ar6Mi> BucyioHBajicfl npn 100—105° 
H Bi> HeiTb onpeA'i^JiAncfl asorb no KieJibAaJiio. IIojiyqeuHoe koju- 
qecTBo BupaHcajio asorb uepacTBopHMux'b 6'&JiK0B'b ^). npoTBBT> 
dToro HGTOAa, opencAe Bcero, roBoperb to, 4to obt> 0CH0BaHi> na 
CBOfiCTBl^, KOTopoe Bi> HacTOHmee BpeMH He AocraToqHo xapairrepHO 
AAH HyKJieonpoTeuAOBi>. HyKJieoa;ib6yMHHu, KOTopue CM'femBBaJiHCb 
cb HyKJieonpoTeHAaMH, KorAa eiAe aTorb MeTOAi> 6burb npeAJio»eHi>, 
ocraBjiHiorb npu nepeaapHBaHiH neacHHOM'b TaKxce HenepeBapHMUfi 
ocraToiTb — napauyKjieHHi *). 

Sartofb Umber *) noKasajrb, hto HyKJieonpoTeHAT* hst. Pancreas 
noAi> A'6ftCTBieiii> nencHua uohth u'fajiHKOiii> nepezoAHTb bi> pacTBopi>, 
a coBepmeHHO ho coAepxcantifl (t)oc(j[>opa 6'b;ioK'b Manca aeBHit, no 
noKasaniio UlyifOBCKaro ^), ne pacTBopfleTCH nencHHOirb AaHce bi> 
TeqemH 2-xi> neA^bJib. 

TaKHMi) o6pa30Mi>, aaorb HenepeBapmiaro ocaAKa coAepxcHTb 
HHorAa TOJibKO qacTb HyKJieHHoaaro aaoTa, qacTb asoTa Hyicaeo- 
aJib6yMBH0Bi> H HHorAa ASixce asorb 6e3({)oc({)opHuxi> d'koKOBit. Eio- 
dTOMy, AJifl cyHCAeeiH o6'b a6cojiioTHoiii> KOJniqecTBib nyiuieHHOBaro N, 
OHi> HH Bi> KaROMi) cJiyqa'b ynoTpe6jiiiTbcfl ne Moxcerb, Kain> Bnpo- 
qeiii> 9T0 H 6u;io neoAHOKpaTHO sairbHaeiio IlajiAaAHHbiiii). Ho T0»ce 
npBxoABTCH cKasaTb H nacqerb npHM'bHeHifl ero ajih cyxcAeeifl oGi* 
oTHocHTeju.Hux'b ROJiHqecTBax'b HyKJieonpoTeHAOBi>. CaMuft MeTOA'b 
Bi> BunoiiHeHiH ne npeAcraanflerb rapaHiifi Toro, qTO js^dime npn 



*) JIOAAOdufn. ycjioBifl o6pa3. OhJiK. BemecTBi, etc 1898. HtcKOJiuco HHa«ie 
onHcaHi> Ton> se MeTOjn» bi> 6oji±e paHHefi pa6oTii. TpyAU XapbK. 06iu. Hen. 
npHp., XXIX, 1896. 

^ JIio6aBHH'B, BnepBiiie HBCjriAOBaBinifl HenepeBapmiufl ocraTOirb icaaeiiHa, 
noJiyqHjrb bt. Hem. okoao WU N h ao l^U P ^ HaauBan* ero HyiuieHHOirL 
KaseHBa. Cm. HCypn. PyccK. ^HaBKO-Xaii. 06m. t. XI 1879 r. crp. 221. 

*) Umber. Zeitschr. t kUnische Medicin, B4. 43, 1901, p. 281. 

*) Seumowshy. Zeitschr. f. physiol. Ch., Bd. XXXYI, p. 198. 
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BirkuHHX^ 0AHHaK0Bi)ixi> ycjioBijixi> vh HenepeiBapHMOirb ocTanrb 
BcerAa CyAeri* tojibko onpeA'bjieHRaa <tacTb HyiueoiipoTeHAOBi^ u 
oTHomeHie MeacAy Tpeiu^ BmneyKasamauiH eeflH^HHaMB b-b Hem* He 
HBirbGuiTCfl. Oco6eHHo AOJiaeeHi* BapbHpoBaTb cocTaBi> ocaAKa bi> 
npBcyTCTBiH HyKJieoajii»6yii]iHOBi>. TaKb Wiman ^) nonaaajTb, Kaici> 
npexoTjraBo KOJiefijiflTCH KOJiH^ecTBa eenepeBapHiiaro ocraTica wh 
saBHCHMOCTH OTi» K6HaeEiTpaiUH JieryMHHa, KHcnoTU, coAepsKamn 
nencHHa h BpeMeim nepeBapHBaeifl. Tain> aaBHcmiiocTb orb kohh^i- 
Tpauin JieryMHHa h ot-b khcjiothocth cicaauBaeTCfl c;r6AyiomHin> 
o6pa3oirb: 

nencHH-b + 0,1% HCl. 

ti. KojraqecTBO Henepee. 

KoHueHTpauiH Jierymnia. ^^^^^ ^^ o/^ ^ ne^Han. 

1,29 16,58 

2,27 3,8 

nencHirb + 0,15 HCl. 

2,27 8,94 

3,18 9,73 

Bt> ocTaxK* coAepHcanie P KOJie6a;iocb otb 1,09 — l,837o. KaK-b 
BHAHiTb, ynacTie HyKJieoajib6yMHHOB'b bi> HenepesapHiioM'b ocTaTK^ 
coBepmeHHO HenponopqioHajibHo hxi> coAepHcaHiio. KpoM'b Toro 
cjrbAyeTi> oTM'JbTHTb TBKHce CHJibHoe BJiiflHie Aa}Ke HesHaqHTejibHoft 
paBHHmii KHCJIOTHOCTH, KOTopyio MoryTb HirbTb 2 cTaAia OAHoro h 
Toro me o6T>eKTa. Vyae pasHHqa bt> 0,05®/o HCl upn Toft >Ke koh- 
ueHTpaiiiH JieryMHHa h npoqHXi> 0AHHaK0BBizT> ycjioaiflxit Aana ocTa- 
TOKb, Bx 0AH0Mi> cjiyqa'b pasHuft 3,8^/o orb nepBOHanaJibHaro Be- 
mecTBa, bt> ApyroMi> — 8,94^/o. TaKHMi> o6pa30Bn>, yHce bx caMoirb 
BemecTB'b BSATaro ch pa3HiiixT> CTaAifi pacTemfl MoryTi> BaKJiio- 
qaTbCH TaniH ycjioaifl '), kotopmh sacTaBJifliorb npoTenaTb nepeaa- 
pHBanie Aance npn paBHLixb npoqHxi> ycjioBiHxi> HeoAHHBKOBO h A'i^- 
jienoTh HecpaBHHMUMH peayjibTaTBi, xoth 6u noJiyHeHH&ie ci> OAHHirb 
H Tbwb me HcejiyAOHHUiTb cokomi>, npn r6xi> me BH'J^niHHX'b ycJio* 
Biflxi>. HoaTOMy, BpflA^ jih Koro MOHcerb y6'bAHTb toti* eAHHCTBen- 



*) Wiman. Maly's Jahresbericht Bd. 27, 1898, p. 21. 

') Hanp. noflBjieaie HeopraRH^ecKHXi> <{)oc<{)aTOBi> MO^erB yBejimiHTb bi> 
irbcKOJibKO pa3T» aiiepriio nep«BapHBaHiH. Bi* btovb cjiy^wl± KOJiH^ecTBO Henepe- 
BapHxaro ocTanca 6yAeTT» sasncfeTB He tojibko oti> oTHocBrejiLHaro KOJinnecTBa 
HyKneHHOBi, ho h oti» KOjm^iecTBa HeopraRH^ecKXi* coJieft, KOTopoe Moacen* 
cHJibHO BapbHposaTb Ha paajiH^HUTb craAinrb. Cm. Fernbcieh et Hubert 
Compt. rendus. T. 131, 1900, p. 293. 
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Buth onuTB, KOTopuft 6u;ii> cA'hJiBWh KoBmoBbiMii ^) Bi> jia6opaTO- 
piH IlaJLnaAHHa, a^ih AOKaaaTejibCTBa opbtowocth MeroAa nepeea- 
pHBaaifl npH onpeA'^JieHiR OTHocHTenMurb KOiraqecTBit HeyKJieHHO- 
Bod rpynnu. Owb noKasajrb, hto, bi> aaBHCHMOCTH on> KanecTBa 
nencHHa, oTHomeme bi> ROJiHqecivb HenepeBapHMaro N ea paasHH- 
HHX-b CTaAiflxi> ocraercH riirb Hce, xota a6co;iiOTHoe KOjraqecTBo N 
irbHHeTCfl qyrb He babo^. 

Kaicb Mbi Bume bha^jih, npe nojibBOBamH TaRmrb nyBCTBHrejib- 
HUMi> peaKTHBOiii>» KBiTb nencHHi», Afrno ae TOJibKO bi> neirb caMoirB; 
rfe HdirJbHeBiH bi> cocraBl^ aeajuidHpyeiiaro MaTepiaJUi, Korcqsufl He- 
H3&b3KHiii Ha paBJiHHHurb (j|)H8iojiorHHecKHXi> craAuixii, yme ana- 
iHTejibHo BAHiorb Ha pesyjibTarb. Hto oTHoinemfl HenepeBapH- 
Maro N Ha pasHiiixi* craAiflxi* a^h cokobi> paannHHOft chjibi h npH 
dTOMi> Moryrb coxpanflTbCH, paayirbeTCH cbmo co6ofi, ho noKaau- 
Baiorb JIB OBB OTHomeHiH KOjanecTBrb HyimeHHOBoi rpynnu dTHrb 
cxaAifiy noaaoJiHTeJibHO chabho coMH^aaTbCH. Ecjih oahhi> Henepeaa- 
pHMufi ocTBTOKb coAepHcHTb BsoTa BABoe 6ojibme, 7bMi» Apyroft, 
MBi He Bi> npaB^ aaicjuoHHTb, hto bi> nepBOMi> BABoe 6ojibii^ nyK- 
JieHHOBoft rpynnu, ^wh bo BTopoMi>. IIodTOMy MeT0Ai> nepeaapHBa- 
Hifl HH A^fl a6cojiioTHuxi>, HH AJiH 0TH0CHTejii»Hiiixi> onpeA'&JieHift 
npHv6HeHi> 6uTb ne Moserb '). 

BTopoft MeT0Ai>, KOTopiiurb MoacHo 611IJ10 6u nojn>80BaTbCfl AJifl 
cyHCAemM o KOJUHecTB^ HyKJieHHOBi>, ochobbhi^ hb onpeA'bi^H 
asora CBH3aHHbixi> nypHH0BUxi> ocHOBaniA. Kaicb HSBtcrno, H*bKO- 

TOpUH B31> HHX1>, a HMeHUO — KCaHTHHl>, rHnORCaBTHHln ryaHHHi» H 

aAeHHHi>, BXOAflTi> Bi> cocTaai* MOJieKyjiu HyiuieHHOBofi khcjioth, na 

pHAy CT> nHpHMHAHHOBUMH OCHOBBHiflMH — ypai|HJIOrb (AHOKCHnHpH- 
11HAHH1>), THHHHOlTb (MeTHJIiypaKHirb) H aHT03HH0Ml> (ailHHOOKCHnapH- 

iiHAHHi>). KojiHqecTBO nypHHoaaro asoTa, BXOAHmaro bi» cocraai* 
HyKAeHHOBi>, K0Jie6jieTCfl no OTHomeniio ki* o6nieMy asory wb sbbh- 

CHMOCTH orb KOJlH<ieCTBa nBpHMHAHHOBbIXl> COeAHHemfi. Bl> THMHHO- 

BOft KHciiorb, HanpHH'bpb, no paacqery Steudel'fl, na nypHHOBuft 
aaoTb npHXOAHTC)] T0jn>K0 30^/o, a bi> TpHTHKOHyKJieHHOBOfl no 
Osbom'y (1- ^') ^^^lo o6niaro N. TaKHMi> o6pa3oirb, mu HOHceirb 



^) Kovchoff. Berichle d. hot GeselL Bd. XXI, 1903, p. 166. 

') HeAocraTKH MeroAa CKaauBanHCb ysce paaite na peayjibTaTaxi* SHa^H- 
TenBHUMB npoTBBop^qiniiH. TaKi» <I>paHK(t>yprb {Frankfurt^ Landw. Yersuch- 
Stat, Bd. 43, 1893, p. 469) ajm noAcojrae^iHHKa HameJTb yaeJiBHeHie Henepesa- 
pmiuxik 6'fejncoBi> Bh TeMHorb, a npiuiHiniiHK<»i> (L c.) aar Vicia— yiieBbiiieHie. 

») Steudel Zeitschr. f. phys. Ch. Bd. 42, p. 166. 
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cyAUTb o KOJiHqecTBik HyKJieHHoearo N no dToiiy MeroAy crb oahhiii> 
ycjioeieM'b, mo nypHHOnufi asorb cocTOBJiflerb onpeA'bJieHHyio, He- 
M'bHHiomyiocfl bt> onuTHOirb iiaTepiaji'b nacTb ero, t. e. hto, Ha- 
iipHii'bpi>, BO speMH onuTa uyKJieBHoeafl KHCJiOTa KaqecTseiiHO He 
wbHR&rcfi H He cwbEnercH Apyroio HyioieHHOBoft KHejiorofi ci> hhumi> 
coAepwaHiem* nypHHOBaro N. IIpHUHMaH dTO npeAnojioxceme, uu 
MOHceMT> cyAHTb o HSM'bHeHiH Ko;iHHecTBi> HyicneHHOBaro asora no 
HsirJbHeHiHii'b asoTa nypHuoBaro> nocji'b yAaJieniA cBoGoAHbncb ocho- 
Banifi H pasjioxceHifl HyiuieonpoTeHAOBi.. 

OAHaKo, onnpaflCb Ha BOOJiHib HBAexcHoe cboActbo nyiueHHOBOfi 
KBCJiOTbi, MeroAit BTOTb npeACTaBJiHeTb 3HaqHTe;ibHUA aaTpyAHeHUi 
B-b BunojiHemH. Cnoco6bi onpeA'^^emH nypHHOBbix'b ocHOBamfi paa- 
pa6aTbiBajiHCb noqTH BCKJiio4HTeJibHO na o6i>eKTax'b »CHBOTHaro 
npoHCXOHCAeniD, npHHeMi> ao CETh nopi> mu ne BirbeMi* naAeHCHaro, 
BctMH npH3HaHHaro, h bt> Toxce Bpeiifl yAo6Haro MeTOAa. OcaxcAeHie 
CBoGoAHbix'b nypHHOBbixi> ocHOBanifi AocTHraercH hjih amiiaHHbiii'b 
pacTBopoM'b cepe6pa (107o AgNOs ci> aiiiiiaKOiii>), bi> npHcyTCTBin 
B36biTKa aMMiaKa, hjih me ynoTpe6;ifleTCA peKOMeHAOBaHHUfi Kru- 
ger^OHi* H WulfToMi) cnocoGi) ocaHCAeniH irbAHUM'b KynopocoM-b bi> 
npHcyrcTBiH ctpHOBaTHcraro naTpiD. Oaheko, noABeprnyTue npn- 
THHecKofi npoB'bpK'b His'oMx h Hagen'oMi>, a noTOM-b Burian'oM'b ^) 

COBM'bCTHO Cb SchUP'OMl), dTH MeTOAU OKasaJIHCb HenaAeSKHblMH AJIH 

onpeA:6jieHiA nypHHOBaro aaoTa B-b cm'^ch Cb opoAyKTaMB pasjio- 
xceHifl 6^K0B'b B HyKJieBuoBi), T. e. Kairb paai) bi» rbxi> ycJioBiiixii, 
npn KOTopuxi) hpbxoabtca onpeA'fejiflTb CBflsaHBLifi nypBHOBbift N. 
Oco6eHHbnii> npenflTCTBieM'b BBJiaercH nocTOBHHoe npacyTCTBie no- 
flB;iAion:(BXCA orb paBJiOHcenifl 6'knK0Bi> a;ib6yM03i>, KOTopuB crb 
OAHOft cTopoHbi nonaAaiOTi> bi* ocaAOKi* orb pacTBopa cepe6pa, ci> 
Apyroft Mce, oneHb snaHHTeJibHo npenflTCTByiorb ocancAeHiio nypH- 
HOBbix'b ocHOBanifl. llpB yAaJieniB me BX-b ocancAemeM'b yKcycHO- 

KHCnblM'b CBBBUOirb, (rbpHOKHCJIbIMl> aMllOHieilT> HJIH OBHKOM'b, HJIB 

KaKHMi>-HB6yAb ApyrHMi> ocBABTejieM-by ohb yaneKaiorb cb co6ofi 
nypBHOBbifl ocHOBanifl. 

Burian cb Schur'oMi> h HairoMi} CTapajiBCb BsCtrnyTb Toro b 
Apyroro, yAaJinn ajibdyMosbi bi> ABa npieMa. CnaqaJia ohh ysAeKajiB 
Bxi> BT> ocaAoiTb oca>KAeflieMi> BBeAennaro bi> »HAKOCTb H36biTKa 



*) His <& Hagen, Zeitschr. f. phys. Ch. Bd. 30, p. 350. Burian d; Sdmr. 
Ibidem. Bd. 23, p. 53; Pflflger's Archiv, Bd. 80, p, 241. Bd. 87, p. 229. Bu- 
rian <& Ball, Zeitschr. f. phys. Ch. Bd. 38, p. 336. 
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6apHTa, npoaycKaHieMi> CO2. 4>H;ibTpa'rb ocawAaJiCH aMiiiaqHiaiii> pac- 
TBopoMi* cepeCpa, KOTopufi h AaBajii> nepeyio rjiaBHyio nopoiio ny- 
piiHOBi>ixi> ocHOBaHift. ^^HJibTparb oTh dToro ocaAKa o€Bo6o«Aajicfl 
c1ipoBOAopoAoiiT> orb cepe6pa h noABepraJica ocaHCAenifo ocHOBHbiiii> 
yKcycHOKHCJibiirb cbhhuomi>. TorAa yAajiHJOEHCb ajib6yiio8bi, yBJieKafl 
JiHinb HeaHaiHTe^bHoe KOjraqecTBO nypHHOBUx'b ocHOBaHifi, 6;iaro- 
Aapfl TOMy, HTO 6ojihuidiH qacTb hxi> 6bi;ia yAaJiena nepBuni* oca- 
HCAeHieiii>. riocji'fe yAajienin ajib6yiio3i>, ^BJihTpnrb CHOBa pasjia- 
rajfCH dbpoBOAopoAOM-b, CBBHem> yAa;ifl;iCfl, h BTopH?Hoe ocaacAeHie 
amiiaqHbiM'b cepe6poii'b AdBajio chobb ocaAOKT> nypHHOBUx'b ocho- 
Bamfl, ocTaBuiHXCfl bi> pacTBop'b npn nepBOMi* ocaHCAenin. Asorb 
nepaaro h BToporo ocaAKa AaBaAi> o6myK) cyHMy nypHHoaaro aaoTa. 
drorb cnoco6'b MOHcerb 6uTb BBB6ojvbe Toqnuft h8i> BcbxT> cy- 
mecTByiomBX'b, HacTOJibKo oAHaRo cjiOHceHi^ h KpoaoTJiHBi>, mo sa- 
jCjryiKHA'b AaH<e bi> FepMaHiH HasBauie ^^Geduldprobe** u apAAi^ jih 
HadAerb bi* TaKoft ({lopM'b o6mHpHoe npHM'bHeHie ajih 4)H8iojiorH- 
qecKHXi) u'fejiefi. Bo BCflKOMi* cjiyqa'b cji'toyerb aaM'bTHTb, qTo 
ycJioBiH ocaHCAenifl KcaHTHHOBijxi> ocHOBamft ao chxi> nopi> npeA- 
cTaBJiHiOTT> MHoro HeflCHaro. Hanp., apn ocasKAemH cepe6poMT>, no 
CBHA*^e;iBCTBy Burian'a h HaH'a, bi> ocaAOicb oonaAaiorb qacTbio 
GeaaaoTHCTbifl, qacTbio me aaoTHCTU^ aeniiecTBa (domhmo Bce Hce 
BOBMoiKHOft npHM'bcH a;ib6yM03i> ^). Bo ucnKOWh cjiyqa'fe, npHM'feHeme 
aToro MCTOAa orpaHHqHBaercfl cbmbiih asTopaMH; ohi> He MO^cerb 6biTb 
ynoTpe6AeR'b: 1)bi> cjiyqal^ 6oJibinoro KOJinqecTBa aJib6yM08'b npH 
He6ojibmoM'b KOJieqecTBik nypHBOBiiiXT> ocHOBanifl ^); 2) Bi) cjiyqa'j^ opH- 
cyrcTBiH aeiuecTBi*, B08CTaHOBJiflioniHXi> amiiaqHbift pacTBopT> cepe6pa 
Ha xoJioAy. IIocji'feAHee oqenb qacTO dphxoahtch Ha6jiioAaTb bi> aemecT- 
BSLTh pacTHTejibHaro npoHCXoxcAeHiH, a noTOMy a^m hhxi> noKaocTaerca 
TOJibKO eAHHCTBeHHbift nyTb: onpeAi^HTb oypHHOBbia ocHOBanifl cna- 
qajia vb BBA'b irbAHBixi> npoH3BOAHbix'b h TOJibRo tofab npH6'6raTb 
iTb ocaHCAemio cepe6poMi>. IIodTOiiy, npn HacjrbAOBaHiH pacruTeJib- 
Hux-b oCiteKTOWb BBTopu oocTynajiH cn^AyioniHirb o6pa80MT> ^): 



^) HepaaitHCReHHUMii ocraercfl TaKsce saraAoqRoe BJiiiiHie yrjieKHCJioTU aa 
ocasKJieHie nypHHOBbixi» ocHOBamfl, Ha6jxioAaBineecH Hahn'oMi» b Geret*oin> Ha caMO- 
nepeeapHBaioiAeiiCB ApoHcxeeBOMii coicb. B9*chner-H(ihn, Die Zymaseg&rung, 
p. 297—305. 

') Mo3KeTi» 6uTi» 6o;ibinoro KOJiBqecTBa aJiB6yif03i> yAacrcn nsO'bacaTb, ne- 
peBapBBaii MaTepiajn TpHncHHOin>. TorAa ocTaTOKT» nocjrb ocawAeidH qacra 
HyKJieHHOBoA KHCJioTU, nepeineAmeA bi pacTBopk, Mon> 6bi noABeprayrbCfi 
paanosceeiio b AanbH'tflniHirb onepaoiiiMi. 

«) SHrian <& Schur. PflQger's Archiv Bd. 80. Burton dt Hall 1. 
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aHajiHSHpyenoe semecTBO KBQHTHJiocb H'bcKOJibKO qacoBi> cb cbpHoft 

KHCJIOTOfl (0,5^/0 no O&beMy) H OT(j[)HJIbTpOBaHHaH SKHAKOCTb Heft- 

TpaJiHSOBaJiacb NaOH. noflBHsmiftCH ocaAoicb 0T(f)HJibTp0B6iBaJiCH, a 
4)BJibTpa'rb noAKHCjiHJicH yRcycHofi khcjiotoA h ocaHCAajrcH npH ea- 
rp^BamH irbwJbnrB Kynopocoiii> ci> cbpaoBaTHCTUirL Harpieirb. IIpo- 
MBiTbifi ocaAOiCL, BSMyHeHHBifi Bi> BOA^, pasJiarajrcH cipoBOAopoAOirb, 
a uocjrb oTcfwiibTpoBaHia, (j|)BJibTpaTi> oCaHCAaJicn amriaqHiairb ce- 
pe6poMi> H Bi> ocaAR'6 onpeji'^HJicfi aaorb. 

Oco6eHHO rJiaAKO h 6ucTpo BAen* onpeA^enie corjiacHo 6ojite 
noApo6HOMy onHcamio Kruger'a {Hoppe Seyler's Handbuch der phys. 
Analyse, 1903, p. 435). KOTopoe n 3A^b noirfemaio, AoCaajma ero 
t6mh CB^A'toiflMH, KOTopuH H noHepnHyjTL B3i> jiHHBaro onuTa nps 
pa6oT6 ci> pacTHTeJiBHUMB o6T>eKTaMB. Ki> noAKBCJieHHoft yKcycHOfi 

KBCJIOTOft HCBAKOCTB, BOJiyHeHHOft DOCJI'b pa^^OSKeHIfl (TfepHOft KBCJIO- 

Toft B nocjvh HeftrpajiBsauiB ea 'bAKBMT» RaTpoMi>, iipB6aBJiHeTCfl 
cbpHOBaTBCTUft HaTpift (Na2S203) (10 cc. paeTBopa otl Kahlbaum'a aa 
100 cc. srbakoctb) b HCBAKOCTb HarptsaeTCH ao KBD'bHiflfTorAa npflOaa- 
JiflercH Hl^KOJibKO Ky6Bq. canr. (2 — 10 Ha 100 cc. CMOTpa no o»b- 
AaeuoMy KOJiB^ecTBy nypBH0BbiXT> r'bjuh) 107o pacraopa ir&AHaro 
Kynopoca h xcBAKOCTb onaTb AepHCBTca npa TeiinepaTypi^ KBni^Hifl 
minimum 3 MBHyTu. Efocjrb H^KOToparo ozjiasKAeHiH ocaAOi^ 0T({>Bjib- 
TpoBbiBaeTCfl lepea-b cfcnaA^tiTufi (j[)BJu>Tp'b h npoMbiaaeTCH ropiiq'eft 
BOAofi. SarfeM'b (j|)B;]bTpi> ci> ocaAKOM'b noM'bmaDTb bi> K0Ji6y, hoajib- 
BaiOT'b BOAu, Barp'bBaiOT'b h npB6aBJifliorb KOJiBnecTBo 5% cfepnBC- 
Taro HarpiH (Na2S), AocraTOHBoe jvm paanosRema ocaAKa. Bi* Heo6xo- 
ABMOMit B36faiTK^ peaKTBBa BcePAa MOxcHO y6iABTbCH npo6oft ci> 
6yMarofi, npouBTaHHOft yKcycH0KBCJi6iMi> CBBBaoMi), — oBa AOAxcaa 
Bi* HCBAKOCTB noHepBi^Tb. npoKBnflTBBi> AO HOJiHaro yAajieHifl H2S 

(bI* HBWh M09KH0 y6d^ABTbCA TOfi HCe peBKIlieft Cb COJIbfO CBBHIia) 
HCBAKOCTb Cl> ocaAKOM'b (Cb npB6aBK0ft yKCyCHOfi KBCJIOTbl), OT(f)flJIb- 

TpoBbiBaDTb Hepesii najeBbKifi 4)B;ibTpi>, ocaAOirb chobb KHOflTflrb 
Cb BOAofi B CHOBa (j|)BJibTpyio'rb. IIoBTopBBit 9Ty onepaoiio 4/ — 5 pa3i>, 
(j[)B;ibTpa'rb ci> npoMUBHbiMB boabmb noAmeJia^Bsaiorb aMMiaKOMi) h 
oca^KAaiOTb aMMiaHHbiM'b pacTBopoMi. cepe6pa. Ilpa sTOM-b BoscTaaoB- 
jienia ero He npoBCXOABTii b ocaAOK^b BbinaAaerb BuoJiB'h ^BCTbiM'b. 

riOCi!* CTOHBia Bb Te^lCHiB H'i^CKOJIbKBXl* HBCOBl), BTj OCBAK* ODpC- 

A'^JifliOTb asoTb, KBHii 9T0 611U10 y»ce paH'i^e onBcaao. 

3T0T'b cnoco6'b snojm'h uovb 6bi 6BiTb npHBrbHeH'b ajih (j|)B3io;iorB4e- 
CKBXi> ii'6jieft, ecJiH 6bi 6bi;io BbiacHeHo: l)KaKoe Bjnflnie OKa3faiBai0Ti> 
ajib6yM03iii Ha ocasKAenie nypBHOBbixi> ocHOBanifi bi> BBA'b M'i^AHbixi> 
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npoH8BOAHUxi>, Tain> KaKi> npn He6ojibiiioin» KOJUiqecTB^ nocjrbAHHTb 
Bi> pacTiiTejibHurb oOteicTarb ecrb ocHOBamii onacaTBCH seaqHrejib- 
HBirb norprJbmBOCT^; 2) npa KaKOft KOBa^npaoiH KHCJiara h npo- 
AOJiHCHTejUtHOCTH BarptBamfl Bemeeroa cb crbpHOft RHcmToft MO»erb 
6uTb AOCTHrHyrb A'bdcTBHTejibHuft pacnaAi* aefacb nporeBAoarb, co- 
AepMcamHXi> HyKneHHOByio KHCJiory, 6e3i> cooTBtTCTsyioiAaro paano- 

HCefliH nypBHOBBIXX OCBOBaHlft 0- 

TaRBirb o6pa30irb| ecjiH onpeA^eeie HyKJieHBOBi> no KOJiHHecTBy 
nypHBOBaro aaoTa, ocBoaaHHoe ea cauoirb xapaKTepuoMi> jijia Hflxi> 
cBoftcTBi^ Bi> 6yAymeirb o6'biuaeTi> Aarb Toqaue pesyjibTaTu, to 
cefiqacTb bi> BunojifleHiH aroro MeroAa eme ctojii»ko HeAOCTaTKOtBi>, 

qTO A&HHfiIMB, nOJiyqeHHIiIMH Hin>, npHXOAHTCA nOJEBSOBaTbCB Cl» OCTO- 
pOHCHOCTbK) *). 

HaKOBem>, TpeTift cnoco6T> cyAHTb o KOJiEHectvb nyiuieonpo- 
TeHA0Bi>, noKa Be npaM'bBHBniificH, 0€H0Bafli>, Kairb h npeAUAyo^ift, 
ua cTpoeaiB Mo;ieKyjiu ByKJieonpoTeBAOBi>, a BMeBBO aa ynacriH bi> 
en cocraB^ (tK)c<}>opa. CfioficTBo bto, oabbko, ae Taicb xapaicrepBo 
jUiH flBxi>, KaiTb npBcyTCTBie oypBHOBaro asoTa, TaKi> Kain> ayiuieo- 
a;ib6yMflBU TBKHce coAepncarb 4>oc4>opi>. Oabbko, ecJiB ae Kane- 
CTBeaao, to KOJiaqecTBeaBo, ayKJieoopoTeaABi OTJiaqaiOTCH orb Apy- 
twch coeABaeaifi no coAepxcaaix) bi> aBxi> dToro ^JieMeaTa. 

ToJibKo Bi) HEiTb Ko;iBqecTBo (b^obuxi) eAflafliTb (j[)oc(j[)opa, 

. P 
npaxoABmeecH aa eAflaauy asora hjib ace oTaomeaie -g aoctb- 

raerb caoero maximom'a. Bojibmeio qacTbio npa coAepHcaaiH aaoTa 
BT> 16 — 17Vo OBH coAepacarb 3 — lV2^/o (t>oc4>opa, t. e. oTaomeaia 

jj- KOJiedaflTCH orb ^ — j^, TorAa Kairb bt> ayKJieoa;ib6yHaaaxi> oao 

He npeBocxoAUTb ^^. DpaaAa, aaB^cxabi a ayKJieonpoTeaAu <rb 

HaaKBM'b coAepacaaieai ())oc4K>pa (orb 1 ao 0,3^/o), ao bi> ayicjieo- 
aJib6yHBaaxi> ero coAepHcaaie aaaorAa ae AOXOAarb Aaace ao cpeA- 



*) Uab no Kpaflaefi irbp^ npHnuocb y6tABTi>Cii, vto opH 5 HacoBoin» aa- 
rp'teaniB ao 100® B3MejiJ>HeHBUxi> JiHCTbeBi* Helianthua Aa»e ci» 5^0 <rbpHofi 
KHCJioTofi, Bi> ocaAicb ocTasajiocB okojio '/4 Bcero aaoTa. 

*) HeAaaao Borian yKasajn* aa cnooo6HoeTi» HyimeBBOBUX'b ocaosaaifi ;ia- 
BaTb oKpamBsaHie ci> AiaaocoeAHBeiiiiiMH, hto Aaerb eiiy bo8moscbocti> aaicjuo- 

HBTb O CBiI8B BX1> Bl* UyKJieBHOBOA HaCTBA'b. MOBCeTL. 6l>lTb, VtO MCe CBOftCTBO 

iiacn* BOBMOSKHOCTb KOJiHqecTBeHHaro hxi* oopeA'^eBiH. Bericbte d. d. chem. 
Gesellsch., 1904, Bd. 37, p. 696. Ibidem p. 708. 
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HHro coAepHcaHiH ({)oc<{)opa bt* npoTeHAaxi> 0, raKi* naKi* 6'knoirb bt> 

MacTHirfe HyKJieoajib6yMHHOBi> cocraBJiHerb, noBH AHuoiiy, ropaaAO 6ojn>- 

uiyi) qacTb en, i-fem. bt. HyKJieonpoTeHAax'b. IloaToiiy, npH nepeBapsBa* 

hIm xceJiyAOHHBiM*b coKoirb, KorAa tluiKOBRH qacTh nepexoAHTb bi> 

pacTBopi., HyKJieonpoTeBAu h HyKjieoaJib6yiiHHfai Moryrb AaTb ocxa- 

P 

TOKT., MBJIO OTJIHHaiOmiflCH OTHOmeHieifB ^. TaiTb, OCTaXOITb Ka- 

P 1 
seHHa BM'feJi'b no CajibKoacKOMy *) oTHomeHie ^ = y i * JierynHHa no 

Weiss'y ^q ^)' Ho caMOMy cymecTBy ji±jib, acho, qxo axoTi. nexoA'b 

noBBOJiflerb cyAHTb TOJibKo ot'b OTHOCHTejibHOifb, HQ ne o6i> a6co- 
jiiOTHOirb coAepHcaniH nyicjieonpoTeRAOB'b. Ha6moAafl bi> 6'kJiKax'b 

AaHHofl CTBAiH BBicoKoe OTHomeHie ^ (He HHHce y^u ^^ Mo^eirb 

cKaaaTb, hto rjiaenaH hxi* Macca coctohti. nai. HyioieonpoTeHAOBi>; 
ecjiH Mbi Ha nocjrfeAyioniux'b CTBAinx'b nadjnoAaeifb yiieHbnieHie aroro 
OTHomeniH, to uu anpaai CKaaarb, hto y^acrie nyioieBHOBOft <ia- 
CTHnfai Bi> CTpoeniH o6n;eft Maccbi 6'b;iK0Bi> CTanoBHTCfl Bce MeHbme 
H MeHbme. 

BbisBiBaeTCH jih Tanoe yMeHbuienie paanoxcemeMi. nyKJieHHOBOfi 
HJiH 9Ke yBeJiBHeHieMi. 6'bJiKOBoVL qacTB, na dTO Momerb oTB'bTHTb 
TOJn>KO onpeA'bJieHie npoAyKToai. paBJiOHcenifl HymieHHOBOft khcjiotu — 
nypHHOBbixi. ocHoaanifl h neopraHnqecKOft ({)OC({>opHOft kbcjiotu h 
yqerb HBirbHeHift bi> KOJiHHecTB^ 6'knKOB'b. 

TaKHM-b oepaaoifb, dTOTb neroAi), Kaicb cdJth no ceC*, xaicb h 
Bii CBH3H cb onpeA'feJieHieM'b nypHHOBbix-b ocHOBaHifi, iiOH<eTi> AaTb 

AaHHblfl 06'b OTHOCHXeJIbHblX'b HaH'bHeHiHX'b B-b KOJIHHeCTB* HyKJieo- 



*) Ilo Zadik'y y BBreJiJiHHa KypBHuxi. #iBui> oho aoxoaht-i. no«iTH ao tj^ 

6jiaroAapH nocroAHHofi npairbcH ;ieiiHTHHa {Cohnheim, Chemie d. fiiweisskOrper, 
1904, p. 198). no Osborne^f/ h CampbelVio BHTeJuinm 6e3T» jieaerHHa HM-berb 

P 1 

16,8«/o N H 0,94Vo P, cji'feflOBaTe;ibHo ^ =77 (cm HoppeSeyler^s Handbuch, 

1904, p. 369). 

') Salkowskh Zeilschr. f. pbys. Ch. Bd. 32, p. 245. 

•) IIoBTOiiy AaHHua Klinkenberg'a (Zeitschr. f. phys. Ch. Bd. 6, p. 155, 566). 

Ha6;iiOAaBiiiaro BucoKoe oTHomeuie lq^(="u iq) bt» nenepeBapHMOirb oc- 

TaTK* paaJiB^HMxi )kmi4xobi>, He AOKaawBaion. cymecTBOBaHiH bt, HHX^ rvkjic 
onpoTeHAOBT,. ToHce caMoe cjrfeAyerb cKaaaTb o AaHHbixi> KoBinoBa OTHOCHTejibHo 
coAepwaHiH HyKJieonpoxeHAOBT. bt, Jiynt. Cm. Kofschoff, Berichte d. bot. Gesell., 
1903, p. 165. 
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npoTeHAOb^. B'b BunojiHeBiH ohi> npeAcraBjiiierb aHaqBTejibHun 
npeHMynxecTBa rbwh, qTo onpeA'^JieHie npoTCHHoeurb P h NAaerb 
ropasAO 6oJi:be HaAe»(HB(H iHCJia, H'fen'b onpeA'bJieHie nypHHoearo 
aaora ^). 

KpoM'6 TOAbKo ^To onHcaHHBixi> iieTOAOBi> cymecTByDTb eme 
MHKpoxHMHHecKie MeroAU pacnoanaBaHiH HyiuieoapoTeHAOBi>, eeeAeH- 
Hue H paapaOoTaHHue bi> 6oTaHHHecKoft jrarepaTyp'fe rjuiBHUM'b 
o6pa30M'b Zacharias'oM-b. 

Ohh ocHOBaHiii qacTbK) Ha HenepeBapHiiocTH HyiuieonpoTeHAOBi>, 
HTOy corJiacHO BBimecKasaHHOMy, Be iioHterB mtl HaAencHaro pe- 
syjibTaTa, qacTbio Ha uxi* oTHomeHiH irb pacTBopHTennirb, rjiaa* 
HUirb me o6pa80irb ua bxi> cnoco6HOCTH oKpamHsaTbCH vb cwbcn 
paanHHHux'b Kpacoicb bi> onpeA'^eHHufi na^rb % CK0JibK0-HB6yAb 
HaAe)KHbix^ AaHHUx-b bi. onpeA'^JieHiH xoth 6bi oTHocHreJibHaro qo- 
AepjKaHiii HyKJieHHOBOft qacTHUu sth MeTOAU AaTb He MoryT'b. IIo- 
AyqeHHbie hub peayjibTaTU Moryrb 6i>iTb npHHATU TOJibKO, nocKOAbny 
OHH coBnaAaiOTB (n> AaHHUMB MaKpoxHMBHecKaro anajiHsa ^). 

OnpeA'i^BBnb, KaKBirb MeroAairb h nacKOJibKO mu MOHceirb aob^- 
pBTb, nocHorpBMi* HTO HBiTb B3Bi^cTH0 o pacnpeA'&JieHiH HyKJieonpo- 
TeHAOBi> B'b pacTeniHX'b. IIpH dTOM-b nawh opHAeTCH oTKaaaTbcn orb 
cpaBHHTeAbHo MHoroHHCJieHHux'b onpeAi^eHift, npoBaBeAeHHUx'b Me- 
TOAOMi* nepeBapHBaniH, h orpansHBTbCH TOJibKO rbwh, hto Aaiorb 

MeTOAu onpeA'l^eHiH nypHHOBUx-b ocHOBanifi h OTHomeuiH^. 



') no HSCJiiAOBaHiHiTb Giertz'a, npoRSBeAeHiibiMi bi j[a6opaTopiH Hammar- 
sten*a, oKasanocb, hto HRcroHinie HyKJieBHu OTJiBHaioTCH orb napa-flyKxeBROBi* 

HepaCTBOpHMOCTbK) Bl» 6apBT0B0ft BOA*^. ECJIH aTOTb (|>aKT'b nOATBepABTCII, TO 

MOHcerb dbiTb BTHirb cnoco6oirb yaajiocb 6bi ota^bti* HyKAeoa;ib6yifHHOBufl 
<t)oc<t>opi> orb HyKJieonpoTeHAHarp. OAHaKO bi BacToiimee BpeMA ecTb yHce yKa- 
aaalB, roBopflmiH npoTHBi* Boeo6iAHOCTH axoro OTAuqin. Cm. Giertz, Zeitschr. f. 
physiol. Ch. Bd. 28, 1899, p. 115. Hawho, OpraHHaoBaHRue 6rbjiKH Mbime^Haro 
BOJioKHa. Has. BioAor. Aa6opaT. npo<t>. JIecra(|>Ta. Cn6. 1900, p. 31. 

^) Aah paaAuqeHifl noA'b MBKpocKonoM-b, MO»erb duTb, oKasercA npiiroA- 
HbisTb xapaKTepHoe cboActbo HyiueHHOBoft khcaotu, coxpaHAiomeecR u bi» uy- 
KJieonpoTeBAaxi. — Bpamaxb nAocKocTb noAnpBdaqJE anpaao, B'b npoTHBonoAoxc- 
HocTB (^bAKairb. Cm. Gamgel und Jones, Hofroeister's Beitrft^e Bd. 4, p. 10, 1903. 

•) OiiHcairie araxT. mctoaobi* h ABxeparypy cm. Zimmermann Die Morpho- 
logic und Piiysiologie des pflanzl. Zellkernes. lena 1896. RpHTBKy nx-b Aajrb 
^eine, Zeitschr. f. phys. Ch. Bd, 21, p. 49G (1896). OC-b oKpamHBamR, KaK-b xh- 
MHRccKofi peaKiuR, CM. Galeotti, Ibidem Bd. 25, p. 398, 1898 h oco6eHRO Heu 
denhain PflQger's Archiv Bd. 90, p. 115, 1902, Bd. 96, p. 440, 1903. Zeitschn f. 
wissensch. Microscop. Bd. 19, p. 431, 1902. 
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IlepEBiH AaHHUfl oTHocHTeoibHO dTOFo Mu HaxoAHifb y Kossel'ii % 
KOTopuifb 6B1JI0 BnepBBie npoHHO oCochobeho He To;ibKo ZHMHqe- 
CK06, HO H <{)B3iojiorHqecKoe paanHHie jie^AF HacroHomiiH a jiohc- 
HUME HyKJieHHaMH. PaanaraH cbpnoft KHCJioroft apohchch, cnopu 
Lycopodium h ciiieHa qepHOfi ropqemj a KJieBepa, ovb Mon> o6Ha- 
pysKHTb Bt BRXTb ooHBJieHie rHOOKcaHTHHa. Iloejrb dToro apohcirh 
HeoAHOKpaTHo noABepraJiucb aacjr&AOBaHUD, TorAa Kaicb HaAi* bbic- 
mHMH pacTeHiflMH TOJibKo Bit HeAaBHee apeiiH dujoi cA^bJiaHbi, npa- 
TOMi> cii MeAHixaHCKHMH iitJiHMH, oopeA'bjieHiH KOJiHHecTBi> Bcero 
(cBo6oA^a^o u cBflsaHHaro) nypaHOBaro asora Burian'oin> h 
Schur'oiTL 2) H Walker— HairoiTL »). 

MeTOAOiii> onacaHHi^ii'b Bume ohh nanuiH cjiiAyionva ero kojih- 
HecTBa wh ^/o orb cbiporo Bemecraa: 

Burian Schnr Walker Hall 



0,01 
0,0005 
CjrbAi>i 
. 







0,0007 







HepHbift xjibdi) 
KapTO(i)ejib 
B'bjibift xJitO-b 
PacT* . . . 
CaJiarb . . 
KanycTa . . 
Walker Hall vbwh me iieTOAOMi> aaniejrb: 
OscflHaH MyKa . 
FopoxoBaa ayna 
Bo6m .... 
JlyKT* .... 
CnapHta (BapeHan). 
I](B'bTHaH Kanycra . 
TaoioKa 

9th anajiaBu, ki> coHcaJi'^mio, 6BiJiKf CA'i^-naHbi desi* npeABapa- 
TeJibHaro yAajiema cbo6oahbixi> nypaHOBbncb ocHOBanift. Cn^Aoaa- 
TejibHO, HacTb nypaHOBaro aaoTa npaxoAHTca na aojiio He CBHdaH- 

HLIXli B-b HyiCneHHOBOft KHCJIOTb ocHOBanift ^). 



0,021 

0,0156 

0,025 

0,0031 

0,0086 







«) Kosael Zeitschr. f. phys. Gh. Bd. 3, p. 284, 1879; Bd. 4, p. 290, 1880; 
Bd. 7, p. 7, 1882. 

') Burian und Schur. PflOger^s Archiv f. gesammt. Physiol. Bd. 80, 1900, p. 241. 

») Walker HdU, Berliner kUn. Wochenschr., 1903, N» 38. 

*) Hto jrbficTBHTejibBo bt> pacremH Bcrp^^aioTCfl cBo6oAHBiii nypHROBUR 
ocEOBaHiH, noKasajiM anajiHaiii SckUlee h Bosshard'a. (Zeitschr. f. phys. Ch., Bd. 
9, p. 437). Hmh 611U10 AOKasano BecbMa nmpOKoe pacnpocTpaaeHie oraxi. semecTB^ 
Bi* aKCTpaKTaxi> pasJiHHHUX'b pacTHrejibHbix'B o(h>eKTOBi. 
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OAHaKO, HaHMeirbe dro Bospameaie Kacaeren (r6MHHi>, rnfk see 

HX1> KOJIHHeCTBO oCbI^HO CBHBSlHO Wb HyKJieHHOBOft KHCJIOrb. 

3ar6irb, onpeA'i^eHifl, AaBoim snojiH'fe OTpHiiaTeJii>Hu& pesyjib- 
Tarb, KOHeqHO, aTOMy BoapasKemio coBcd^M'B He noAJxencaT'b. no;u>- 
3yHCi> dTHMH iiB(j)paMH ci> TOJibKO qTo yKasaHHuiTb orpaHHqemeM'B, 
Mu MO}KeMi> Hsaaeqb udrb hhxi> HHTepecHBiH saKJiio^eHifl, KOTopiiixi> 
aBTopu, npecJi'^AOBaBiuie coBepmeHHo Apyrin ixbJiRy He A'^aiorb. 

Kossel 0> HBCJitAyH pacnpeA'i^eHie nyiuieHHOB-b bt> TKaHHXi. h(h- 
BOTHBixi>, Hameax, hto ohh cKonJifliOTCH bi> KTbTKaxx 6oraTurb 
HApaNH H, npexcAe Bcero, bi> dM6pioHajn>Huxi> TKaHHXi>. IIoBHAHMOMy, 
3T0 ooATBepHCAaeTCH H Ha pacTHTejibHbix'b o6i>eKTaxi>, cyAH no TOJibKO 
HTO opHBeAeHHUM'b im4)paMi>. IlpH npocMorpib ux-h npencAe Bcero 
6pocaeTCfl b'l rjiaaa oTcyTCXBie nypHHOBBix'b ocHOBanifi h, cji'^AOsa- 
TejiBHO, HyKJieHHOBOft rpyDnH B'b cajiarb, Kanycrfe 2), ta* jihctobbih 
«]acTH HeHopiiajibHo pasBHTbi H 06BIHH0 Ki. AaJibHi^finieMy pasBHTUo yxce 
He cnoco6Hbi — ohh coctohti* HciuiioqHTeJibHo issi^ ajieiieHTOB'b coMaTH- 
HecKHxi) ^). Hao6oporb, BesA*, ta* ecTb ocHOBanie npeAno;iaraTb 
aii6piotiajibHbiH TKaHH, KaKi* B'b ci^MeHaxi) ropoxa, 6o6obi>, KJiy6Hflx*b 
KapTo4>eJiH^ B'b jiyKOBHiiax'b jiyKa, B'b cnapxcb, HyKneHHOBafl rpyona, 
B'fepoHTHO, npHcyTCTByerb. 3aM'feqaTeJibH0| hto pncb, rjifb sapoAum'b 
OT6Hrby H 6'b;iiaft xji'b6'b h31> nmeHHHHOft MyKH, h3i> KOTopoft TaKxce 
sapoAuniH yAaaeHbi, HyioieHHOB'b ne coAepncaT'b. Haodoporb, nep- 
Hbift xji'be'b B3i> pHCH H OBCHHaH MyKa, vjifb OTAtJieHie BapoAuineft He 
Taicb coBepmeHHO ^), coAep}KaTi> hxi> B'b AOBOJibHO SHanHTejibHOM'b 
KOJiHHecTB'b. 4to sapoAumH nnieHHiud, A'^ftCTBHTeJibHO, coAepHtarb 
6o;ibuiifl KOJiHHecTBa nyioieHHOBOfl khcjiotbi, aoKasaiiH Osborne h 
Harris (1. c.)- Ohh nauiJiH, hto nypHHOBuft asoT-b bi> 3apoABin]axi> 
nmeHHnu cocxaajiHeTb okojio lOVo o6^^a^o N h, c;r6A0BaTejibH0, 
Bi> AaHHOM'b cJiyqa'b npoTeHHOBaro N. KpoM'b Toro, ohh hhiji.'bjiEJiJi 



*) Kossel, Zeitscbr. f. phys. Cb. Bd. 7, p. 7; Archiv f. Anat. und Phys. Pby- 
siol. Abtb., 1891, p. 182. 

') yiiHKOBi> HamejTB bi> Kanycrfe (jiHCTbiix'b) TaKHce o«ieHb HH3Koe coxep- 
Kcaeie 6i^JiKOBaro <}>oc<t>opa, a HiieHHo 0,15^/^ orb cyxoro BeiaecTBa, ^to cocTa- 
BBTi> uewbe lO^/o o6iAaro (t)OC(t)opa. 

•) Cm. Pfeffer. Pflanzenpbysiologie, Bd. D, 1901 p. 4 ff. Birbcrfe c* dTBMi, 
aBTopom., coMaTHHecKBHB H HaauBaio vh Tiacra pacTeaia, Koropufl yTpa^HBaiorb 
cnoco6HocTi» B'B AaiiBH^ftmeiiy jt.'hjiemn, PacTOHifl ci> AB<|)(j)epeHUBpoBKoft aa co- 
MaTflHecKie b 8M6pioHa;ii>Hbie aJieiceHTU naauBafOTCH C0MaT0({)BTaMB, pacreiiiii 
6e3i> TaKoft AB(}Ht>epeHUBpoBKB (aanp. 6aKTepiB) — acoMaTO(j)flTaMB. 

*) Cm. Kdnig. Die menschl. Nahrungs-Cind Gentissmittel. 11 Tbeil, p. 520 ff., 1893. 

5 
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H3i> HHxi> uyKJieHHOByio KucjiOTy H noApo6HO nsyqujiH en CBoficTsa, 

Ha3BaBl> ee TpHTHKOHyKJieHHOBOfi KBCJIOTOft ^). 

Ta»e caMaH CBH3b ci> aM6pioHajn>HBiMH ajieiieHTaMH noATBep»£- 
AaeTCH, KBKh uHfk icaHceTCH, HBCJi'bAOBaHiHMH Hazn> HH8UIHMH opra- 
HHSiiaME. H'bu'h MeHbme coMaTHqecKHXii 3;ieMeHT0Bi> bi> opraHHSM'fe, 
T±wb 6ojibinee y^acTie npHHHMaerb HyKJieHHOBaH KHCJiora bt> ero 
CTpoeHiH. THnHHHfcie acoMaTO(|)HTU — apohchch h 6aKTepiH coAepHcarb 
oco6eHHo 6o;ii>mifl KOJinqecTBa aTHXi} coeAHHenift. 

BoraTCTBO ApoHcweft HyKJieHHOBoft KHCJioxoft o6pama;io na ce6fl 
ynce AaBHO BHHMaHie. H3i> hhxi> ynte bi> 1889 roAy A;ii>TifaHi> 
BUA'^JiEn'h HyKJieHHOByio KHc;iOTy, KOTopaa Bax'feM'b noABepr;iaci> 
o6cTOHTeJibHOMy Hscji'^AOBaHiio B'b paeoTaxTj Kossern 0- c.). CoAep- 
TKBMie €H B'b ApoHCHcaxT*, ecjiH B3HTb oTHomeHie €fl asoTa KT> asoxy 
npoTeHHOBOMy *) (t. e. 6'bjiKOBOMy h HyKJieanoBOMy), KaK-b HHHce 
yBHAHM'b, oveHb BeJiHKO. TaKTj, Nishimura ^) B'b 6aKTepiE, noJiy«ieHHOft 
hstj boau, AOKaaajii. npacyrcTBie CBH3aHHbixi> HyKJieHHOBbixi> ocho- 
BaHifl, sarbiTb Aronson *) AOKasajii) npHcyrcxBie uyKJieHHOBoA khc- 
jioxbi, ASiBaBmeft nypHHOBbia ocHOBauin, h nenxosy B'b AH4>xepHXHO& 
6airrepiH. Galeotti ^) HBBJieK'b h3t> Bacillus ranicidus Tkno ci> 
124°/o N H 1 — l,8Vo P, AaaaBinee peaicmH Ha KcaHXHHOBUfl ocho- 
BaniH. HaKOHeq'b Ruppel ^) BbiA'feJiBJi'b 0311 xy6epKyjie3HHX'b 6a- 
qHJiJii>, pacxHpaa hxi> no MexoAy Koxa, 6o;ibnioe KOJiH^ecxBO nyKJieH- 

HOBOfl KHCJIOXfal BTb COeAHHeHlH Cb TbJlOWh CjIHSKHBTb Kb npOXaMHHy, 

H HasBaJi'b ero xyCepKyjiosaMnHOifb. O Ko;iHqecxB'b dXEnrb coeAHHemft 
Mbi, npH6;iH3HxeJibH0, MO}KeM'b cyAHXb, nojibsyacb AaHHbiiifi K. Hsa- 
HOBa '), Koxopbift, H3c;rfeAya C^jikh 6aKxepift h rpH6oB'b no cnoco6y 
KpaBKOBa, HanieJii> cjitAyiomee coAepxcanie ({)oc(j[>opa h aaoxa bi> 
HHXT. B'b 6'bJiKax'b: 



*) Ohe, oKasajiocB, oneub Ma;io oTJiH^iaercH orb hchbothux'l HyKJieHHOBUXi 
KHCJiOTb. H3i» nypHHOBE>ixi> ocHOBaHid coAep»cHn> ryaHHirb h aAeHHirb h, npoirfe 
Toro, ypa*EiHjn» h nenToaHyio rpynny. 

*) Bi. AajiKH'^dineiTb h HasbiBajo cyMMy N 6'^kobi» co6cTBeBHO h N HyKaee- 
HOBi» asoToiTb npOTeHHOBbiM'b B'b oTJiHHle orb TOJibKO 6'bJiKOBaro. B'b Hero, aHa- 
HHrb, BxoAHT'b eme asorb npHCoeAUHAiomHxcfl K-b 6'bJiKy bt* aporeHAaxi* He- 
6d^JiK0Bbix'b rpymrb. 

') Nishimura. Arch. f. Hygiene 18. J 893 no Koch's Jahresbericht. Bd. IV p. 71. 

*) Aronson. Arch. f. Kinderheilkunde Bd. 30 p. 23 no Koch's Jahresbericht. 

*) Galeotti. Zeitschr. f. phys. Ch. Bd. 25, 1898. 

«) Buppd. Zeitschr. f. phys. Ch. Bd. 26, 218. 

^) K. Iwanoff. Hofmelster's BeitrSlge zur chemisch. Physiologrie I p. 524. 1902. 
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N 



Bac. Megateriiun . . 


. . 16,32 


1,85 


„ Anthracis I . . 


. . 16,27 


2,16] 


.11.. 


. . 16,00 


2,25/ 


Bac. pyocyaneus . . 




t 


„ (no KpasKosy) 


' ' 16,50 


2,11 


Aspergillus niger I 


. 15,74 


0,84) 


. 11 . 


15,19 


0,99 j 


Boletus edulis . . . . 


15,81 


1,08 


Claviceps purpurea . . 


16,23 


0,75 



p 

N 
1 
9 

1 
7,3 

J_ 
7,8 

1 
17 

1 
14,7 

1 
21,6 

BfaiHHCJieHHUH, no AaHHBiM'b HsaHOBa, h yKasaHHUfl bx TSitnEixb 

OTHomeniH -^- , hcho noKaawsaiO'rb, HacKOJibKO acoMaTO({)RTbi 6o- 

ra^e HjrKJieHHOBoft khcjiotoA, nia-h rfe opraHHSnu, fa* kt> 3M6pio- 
tiajibHUM-b dJieMeHTaifb npHM'buiHBaiOTCfl djieneHTU coMaTHiecKie. 

Bi> AonojiHeme ki> KaqecTBeHUbiM'b yKa3aHiHMi> AP7rHXi> asTO- 
poB'b, ABHHBiA HsaHOBa, onpeAlwiflBiuaro P h N bi> o6w,efi Maccfe 
6'bJiKOE'b 6aKTepift h rpH6oBi>, no3BOJiHK)Ti> 3aKJiK)«iHTb, qTo HyKJieo- 
apoTeBAu cocTaBJiHiorb rjiaBHyio Maccy 6'hjiKowh 6aKTepia;ibH0fi 

JlJiH ABJibH'bfliiiaro noATBepHCAeHifl oojioTKeHin, <ito HyKJieHHOBan 
^acTHTO npHHHuaeTb HecpaBHeuHo GoJibmee ynacxie bt, cocxaB* npo- 
TeHHOBT> 3M6pioHajibHOfi KjrbTKB, qi^M-b coMaTHiecKOi, MHOfi 6u;io 
'CA'bJiaHo cjitAyiomee. 

Qpe}KAe Bcero a noawxajicfl noATBepAHXb, hto aapoAWfli'b, co- 
CToamifi, rjiasHbiM-b o6pa30iii>, hbI) dMdpioHaAbHbix-b K;rfeTOKi>, co- 
jxepmsiTb 6ojibiiiiH KOAHqecTBa HynjieHUOBOft khcjiotu. OnpeA'^JieHie 
6'fe.iKOBaro P2O5 H npoTeHHoaaro aaoTa, npoBsaeAeuHoe mhoio HaAi> 
sapoAbiuiaMH Zea Mays MeTOAaMH, y>Ke onBcaHHUMH, abjio 1,4^/o 6'fajiKo- 
Baro P2O5 HJiH 0,61 7o P h 4,44°/o npoTeaHOBaro N, OTKyAa 
P _ 0,61 _ 1 
N — 4,44 "" ' 7 • 

9to BucoKoe oTHomeHie aoKaauBaerb, ^ito noHTH acfa 6±ake 
sapoAbima cocTOflTb na-b HyK;ieonpoTeHAOBi>. 



1) droTh peayjibTarb coeaaAaerB Cb AaHHUMH rucTo;iorHHecKHxi> B3CJI±jiO' 
BaHifi MexoAoirB OKpaiuHBaniH, KOTopufl dphboabjih Batschli ki> aaKAfo^ieHiK), ^to 
^aKTepifl cocTOflTb h3i> cnjiouiHaro ^Apa. 
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Tome cEMoe Ha6;iK)AaeTCH &!> jiyKOBHiiaxi> Allium Cepa h A. asca- 
lonicum, ta^, Kairb mbi svmfkjiBy 6fauio HafiAeno aobojibho BucoKoe 
C0Aep)KaHie nypHHoearo N. JXjih nejiKHX'b jiyKOBBm> Allium Cepa 

(crfeHHueBi.) fl HameJi'b b-l 6'fe;iKaxT> oTHomeme -^ = jy = -^ 

a RJiH Allium ascalonicum -^ = -jQf = gg- (cm. 061 dTOMi> rjiaBy V). 

HaodopoTb, ecjiH mu aosbiieM'b acHByio TKaeb, saa^AOMo yrpa- 

THBmyio cnoco6HocTb ki> A'^eHiio, aanp., napeHXHMy n;ioAOBi>, ra 

p 
nojiy4Hiii> TaiTb oTHomeHie ^ o^ienb hh3khmi>. TaKi*, h6;iokh, o^h- 

meHHbie oTb Koxcypfai u cepAaeBHHu, 6hiJiB HapibaaHiii luiacTHHKajiH^ 
6bicTpo yBiepiiJiBJieHiii uarp'bBaHieii'B ao 100^ bi* cTepHJiHsaTop^ » 
sdiTbwh BbicymHBaJiHCb npH 45"^. HsMeJibHeHHaa cyxan Macca sarfeifb 
aKCTparapoBajiacb cHaqana d<{)HpoM'b, a noTOiii> 2 pasa ropflqaifb 
a6coJiK)THBiiii> a;iKoro;iejii>. nocjrb npoMbisaHifl BOAofi, noAKHCJieHHoft 
yKcycHoft KHCJioTofi AJiH yAanemn pacTBopHMux'b ({)oc4>aTOBi>, bi> 
ocxaxK'fe 6hiJi'b onpeA'feJieH'b (j[)oc(j[)op'b. Kpont Toro, 6ujrb onpe- 
A^JieHx no UlTyaepy nporeHHOBbifi a30Ti>. AHaJXHsx Aa;ii> ajih 
N — 0,35*^/0 OTT) BOBAyuiHo-cyxoro semecxBa h 0,012^/o ajih P hjib 

N 0,35 ^ 30 ^* 

Aajrfee, ecTecTBeHHO 6ujio oHCHAaTb CKon;ieHifl 6ojibmoro KOJiBHe- 
CTBa HyKJieonpoxeHAOB'b a-b MepacTeMt cTe6jiefly KaK-b B-b aii6pi- 
OHanbHoft TKaHH, H savbwh yMeHbmeHin hxi*, no u±p± npeapau^e- 
Hifl dTofi TKaHH npa jifijihKbfLmewh pocrdb bi* coMaTHnecKyio. 

OabiTby npoH3BeAeHHufi naA'b dxioJiiipoBaHiibiMB no6'feraiiB cnap»H^ 
haoJiB'h noATBepAHJii) sto oxcHAanie. 

1-fi OOblTb. 

B3HTa npoAaHcnan cnapHca h3i> KpynHuxi> coproB-b. 06p'k3aHbiA 
Ha 2 — 2, 5 caHTHMexpa, tojiobkh Bucymenu npe 75^ m H3Me;ibqeHu. 

KpoMit Toro, A^fl cpaBueniH 6biJiH OTptaanu qacTH CTe6;ieft 
OTb HHXCHHro KOHqa, T. e. KJi'bTKH H TKaHH vHce Bno;iH'6 Bbipocmifl. 



^) ABa;iB3i> CTe6;ieft OBCHBofi cojiomu Aa«Tb upoTeHHOBufl N=0,215, 6'feJi- 
KOBuA (nocjrb yAajieaiH Jiei^BTHHa ^xi> <iacoBfaiMi> KHnaqeHieirb cl cM'^bio caiipTa h 

P 1 
3(|)Hpa)P = 0,017 B.1H OTHomeHie v = To* 9THin> aHajiH3oin> h, oAHaKO, He 

p'feuiafocb noJibdOBaTbCH, Tain> KaKi> MHKpocKonH^ecKoe HSCJi'bAOBaHie cTe6jiefi 
noKaaaJio, ^ro obh nopaaeeHu MeaejiieirL KaKoro-TO rpeOa. IIo Arendry secb 
(t)OC(t)op'i> coJiOMHHbi cosp'tomaro OBca .HaxoAHTcn bi. pacTBopBMofi ({MpM'fe, h^ 
cjrfeAOBaTeJibHo, Ha HyfCAeooporeBAU npnxoAHTca HBHToxcHoe KOAaqecTBO 4)oc(|>opa» 
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BiiiJiH oopeA'i^eHiiJ 6'&aK0BBift P h npoTeHHOBbill N h, Kpoirfe Toro, 
nypBHOBbifl N. dpH onpeA^JieHiH nocjri^AHflro h nocrynsurb TaKi>. 
HasibcKa o6pa6aTiaBajiack CHa^iana noAKHCJieHHoft HCl BOAOft, 
<}>RjiBTpoBajiacb Hepe3i> Hyny h xmaTeJiBHO nponiaBajiacb: KorAa 
TaKHJii> o6pa30iii> yAajieHbi 6ujie cBo6oAHbifl nypHHOBiafl ocHOBaHiH, 
ocraToiCB nepeHocHJicH bi> K0Ji6y h sjsfkch KunflTHJicii 3 qaca ci> 
150 c.c. 4^/o HCl (TB o6paTHBiii'b xojiOAH;ibUHKoin>. Ilocji'fe or^nnh- 

TpOBBiaaHiH ({)HJIbTpaTl> Cl> npOMblBHUMH BOAaMH KOimeHTpHpOBaJICH 

Ha BOAAHoft 6aB% CHJibHo noAuieJiaqHBaJicH aimiaKoirL h oca»cAa;icH 
aiiMiaqHBuii> cepe6poiii>. Hepesi* HitoKOJiBKO qacoBi> ocaAOKT> OT({>HJib- 
TpoBBiBajiCfl qepe3i> 6e330AbHbift (j)H;ibTpi>, nponbiBajiCH cjiaCuifb 
amdaKOii'b h cymHJiCfl. Barfurb, qroSbi BbiniaTb noc^'&AHie cjvbjihi 
amdaKa, ^mJibTpb ci> ocaARoirb bhochjica b'b KbejibAajieBCKyio Ko;i6y, 
TyAa npH6aBJiHJiocb HeMHoro boau h mmenoA narHeaiH h coAepncHiioe 
KHnHTHJiocb Ha ciami uohtk ao nojraaro BucuxaHifl (ho He o6yr;iH- 
Banifl) ^). TorAa wb koji6y npHJiHBajiacb cbpneji KHCJioxa h onpe- 
j(%jieHie N m;io odu^Hburb nyTeirb. 

UoJiyqeHHbie pesyjibTaTbi, BbipaHcennue B^b ^/o OT-b BOSAynrao- 
•cyxoro Ben^ecTsa, conocraBJieHu bi> cjrbAyion^efi Ta6;iBi^: 



IlpOTeHHOB. N 

IlypHHOB. N 

B-LlKOB. P2O6 

p 

OTHomeHie ^ 


BepxyiDKH. 

4,50/0 
0,360/o 

0,61Vo 
1 
17 


l,480/o 

0,070/0 

0,090/0 

1 

36 


IlypHHOB. N B'b ^/o 






orb nporeHHOBaro N 


8 


5,5. 



2-ft OHHTb. 

6i> dTOMi* onbirb h emfi pa3i> noBTopH;ii> onpeAtJienie nypHHo- 
Baro N, npH^eifb BepzymKH 6bi;iH o6pib8aHBi Bcero Ha 1 canr. orb 
KOHI^t, DOieMy Kb MepBCTeMaTHHeCKOfi TKBHH 3jsfbch npHirfemHBaJiHCb 
ApyriH TKaHH wb uewke BHaMBTeJibHOfl cxeneHH, H^bwb bi> opeABi- 
Ayiaen'b oobirb. 

B'b caMOirb onpeA'bJieHiH a npHAepHCHaajiCH npeAOcropoHCHOCTeft, 
peKoifeHAOBaHHfan[i> Burian'oui>. Maxepiarb 6fiijrb BbicynieHi> npn 



') H±wh M6Bbme ocTaeTCH npn 3T0in> sojiht, rbwh ueabe onacHOCTH orb 
BcnyHHBaHifl npu AaJii>BMmein> coHcaceHui cb cipnoft KHCJioToft. 
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50^ H HSMeJibqeH-b. HaB'facKa, o6;iHTafl 100 c.c. l^/o yKcycHofi kh- 
c;ioTb[, Harp^eajiacb Ha 6aH'fe, <{)HJibTpoBajiacb h npoiflbieajiack. 

SarfeiiTi ocTaTOKT> o6jraBa;iCH V2 L,0,5^/o H2SO4 no oC-beMjr h 
craBancfl bi> annaparb njin CTepHJiasaqiH Ha 12 ^acoB'b npn no- 

CTOflHHblX'b 100°. 

Ilocjrfe (})HJibTpoBaHiH, ({>HJibTpa'rb HefiTpajiH30Ba;icH CHJibHuirb 
H36biTKOM'b HBMejibqeHHaro BaOH; nocji'i^ 0T4)Hj]bTp0BbiBaHiH orb 
BdS04, ocTaBmificH bi> 4>H^i>Tpa'r6 BaOH yAaJiHjicH nponycKaHieHi> 
CO2. riocjrb 0T({)H;ibTp0BfaiBaHiH BaCOs ({>HJibTpa'rb crymajicn npH 
noAKHCJieHin yKcycHOft KHCJiOTofi ao 100 c.c. h nocjrfe noAiuejia<]H* 
BaHifl aMMiaKOM'b ocancAaJiCH ajuiiaqHUM'b pacTBopoM'b cepe6pa. 

J]|aji'be ocaAOKi) o6pa6oTbiBajicH, KaKi^ bi* opeAUAyu^eM'b onbrrb. 

PeayjibTaTi), HecnoTpfl Ha pa3;iHqie B'b neroA'^f noJiy^iHJiCH toti> 

»<e, a HMeHHo: 

BepxymKH. CTe6JiB. 

ITpoTeHHOBaro N 5^/o 3,16 

IlypHHOBaro N 0,5 0,1 

TojKe B'b ^/o OT-b npoTeHHOBaro N 10 3 

B'b o6nieMi> paBHBua B'b coAepHcauiH 6'ibJiKOBaro h nypHHOBaro N 
BepxymeK'b h CTe6;ieft CKaaaJiacb en^e ptaqe, 6.iiaroAapH TOMy, hto 
MepHCxeMa 6ujia eme 6oji'be ocBo6o9KAeHa orb ApyrHX'b TKanefi. 

M09KH0 AyMaTb, qTO, OTp'^BblBaH BepxyniKH Ha H'feCKOJIbKO MHJI- 
JlHMeTpOBl>, MU nOJiyHHU'b TKAHb, B'b KOTOpOfi dBOrb HyKJieHHOBOft 

KHCJiOTu cocxaBJiflerb eme 6oji'fee BHaqHxejibHyK) qacTb nporeHHO- 
Baro asoxa h oxHomeniH npeSjiHSRaioxcfl m* xoMy, hxo Ha6jiio- 
AaexcA y OAHOKJi'bxo4Hbix'b opraHHSMOB'b h cnepMaxosoHAOB'b. Ecjin 
B'b HameMi> anaJiHa'b nypHHOBbifi N cocxaBJinerb lO^/o 6'6jiKOBaro N, 
xo Ha HyioieHHOBbifi N npHAexcH en^e 6oji'be 3HaqHxe.iibHaH qacxb,. 

a HMCHHO OKOJIO 307o, eCJIH npHHflXb, HXO nypHHOBUfl N B'b HyKJieH- 

HOBoft KHCJiorb no Steudel'io cocxaajinerb Va Bcero aaoxa. IIoaxoMy,. 
B'b qHCxo aM6pioHajibHbix'b KJi'ibxKax'b yqacxie nyfuieHHOBoft khcjioxbi 
B'b cocraB'J^ njiasMu ne xojn»Ko He Menbrne, ho bosmohcho, 4x0 Aance 
6oJ!ibme, H'^M'b yqacxie 6'bJiKa, qoaoGho xoMy KaK'b axo Ha6.a]0AaexcH 
he cnepMaxoaoHAax'b b, oqenb s'bpoHXHO, o6Hapy}KHXCfl na oaho- 
KjrfexHUX'b opraHHBMax'b. 

Kpoji'6 xoro, cpaBHHBafl oxHOUienie nypHHOBaro N cb G-fajiKo- 
BBiM'b P B'b HepHCxeM'b Cb aoAofiHbiM'b me oxHomenieifb B'b Hy- 
KJieHHOBbix'b KBCJioxax'b, MOHCHo Cb 6o.nbniofl BtpoAXHOCXbK) npeAno- 
jiOHCHXb, qxo Becb 6'bJiKpBbifi P MepHcxenbi npHHaAJiencax-b HyiueH- 

HOBOft KHCJIOrb. B'b XHMOHyKJieHHOBOft H Xp^XHKOHyKJieHHOBOfi Ha 
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nypHHOBufi N npexoAHTCH noqxH pasHoe KOJianecTBo qacxeft P, 

. . P 6^TK. 3 

BT> MepHcreifb Hce 3to OTHomeHie -^ zz- = t* t. e. na nacTb 

'^ P nypHH. 4 

nypHHOBaro N KaKT> 6yAT0 Aawe He XBaxaerb cooTB'feTCTByiomaro 

HyKJieHHOBOft KHCJIOrb KOJIHMeCTBa '). 

TaKHifb o6pa30MT>, y C0MaT04>HT0Bi> npeBpameme dM6pioHajib- 
HLixi) dJieMeHTOBt Bi> coMaTHqecKie conpoBo>KAaeTCH oTHOCHTejib- 
HiiiMi> yMeHbmeHieirb HyioieHHOBaro asoxa B-b K;rfexK'i^ ^). 

KaKHMi> Hce nyxeMi) AocxHraexi> duCpioHajibHan K^iiXKa hsm'^- 
uemn bt> cBoeirb cocxaB'b npn nepexoA* bi» conaxH^ecKyio? Hy- 
TeMi> JiE paanoxceHifl uyKJieHHOBOft qacxeubi, ox6biBii]efi cboio ({)yHKixiio 
B-b aM6pioHajibHofl lurfexid^, hjib xce apHcoeAHHeHieMi> ki> Heft ho- 
Bbixi> HacxHm> 6'fajiKa. B'b BHAy pacnpocxpaHenHaro hh'^hIh oxho- 
CHxeJibHO oco6od cxoftKocxH HyKJieHHOBOft qacxHOBi, npeACXoHJio 
p'bniHXb, jioxcexi> jih Boo6iae pacxHxeJibBUft opranHSMb pasjiaraxb 
HyKJieHHOByio KHCJioxy h cnoco6eHi3 jih ohI) noJibaoBaxbCfl opo- 
AyKxaMH pacoaAa ajih nocxpoemn aeniecxBi*, bxcahiuhxi* bi> cocxaBi> 

KJI'ibXKH. 

JXjih CBOHx-b OHbixoBx H BfaifipaJi-b HJi'bcHeBbie rpH6bi Aspergillus 
H qacxbio Penicillium h Mucor, xain* Kaicb ohh oxjinnaioxca oco- 
6eHHoft cnoco6Hocxbio pasjiaraxb caMUfl pasHOoCpasHua aeiuecxBa 
noMombJO aHBHM'b. Kyjibxypbi Bctxi} 3iux'b rpH6oBi> 6faiJiH Bumfb- 
jieHBi H3'b sanjiecHi^Bniaro B'b Jia6opaxopiH jieftnanrcKaro Boxaim- 
HecKaro HncxHxyxa KycKa BuaapeHHaro &knaro xji'b6a h npoBH- 
3opHO 6biJiH oapeA'bJieHbi, Kairb Aspergillus niger, Penicillium glau- 
cum H Mucor stolonifer. 

Cy6cxpaxoM'b ajih Kyjibxypi* cjiyacHjrb npenapaxi> BB'b HyicjieHHOBOfi 
KHCJioxbi Bi> BHA'b en Haxpiesofi cojih, nojiyneHHoft cji'bAyiomHM'b 
oCpaBOM-b no HeftMaHHy ^. 



*) Ha caMOHi> jrbjrb 8tott> HeAocTaroKi* JierKO o6'i»HCHfleTCH nenoJiHOTOft 
onpeA'bJieHifl nypsBOBaro N. 

*) IIoAodiiuii ace oTHomemiii noBHXHMQMy, mohcho Ha6jiK>iaTi> npn pocrt 
:iHCTi>eBi>. TaKi>, HelianthuB tuberosus, neaaAOJiro ao OKOHWTeAbHaro c(t)opMHpo- 

«.„!» n^aCTHBH.. .^ 0,HOn,eHie |- = ij. . ^^. T«,.K0 ^O OKOHMHB^ri. 

1 

pOCTb j^' 

») Neumann, Arch. f. Anat. u. Physiol., physiol. Abth. 1898, p. 374, 1899 
Supplembd. p. 552. Openaparb 9TorB 6i>i;ii> npnroTOBJieHi mboio wh FeflAeAb- 
6eprb noAi> pyKOBOACTBOMb npo<t). Kocc&vii, aa hto npHHOuiy eiiy moio 6j!aro- 
AapeocTb. 
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1 KHJio oTnpenapHpoBaHHoft TejiHibefi mejie^u Thymus CBapeHi> 
Bi> noAKHCJieHHofi yKcycHoft khcjiotoA boa'^) iiejiKO uzpisawb Ma- 
mBHKofi B nojioxceH-b bi* 2 jiHTpa KHnnni^eft boaU) bi> KOTopyio ne- 
peAi> dTHMi> npH6aBJieH0 100 Ky6. cm. 33 npoueHTHaro i^AKaro 
HBTpa H 200 gr. yKcycHOKBCJiaro Haxpifl. CM'i^cb KHnflTHJiacb ci> 
o6paTHbuii> xo;iOAH;ibHHKOMi> 1 q. ^). Ilocji'b HeflTpajiHsaoiH 150 Ky6. 
caHT. 50 opoqeHTHOfi yncycHofl khcjiotu^ HCHAKOCTb OT(j[>H;ibTpoBbi- 
Bajiacb repeal* ropaqyio BopoHKy h (j[)H;ibTparb ynapeHi) Ha boah- 

,Hofi 6a£r6 ao -j- JiHTpa. 

TaKHiii> oCpasoifb, a nojiyHHjrb 30 gr. eyKJieHHOBOKHCJiaro aaT- 
pifl Bi) BBA*^ }Ke;iaTHB03H0fi xoAH4>HKaiUH a. Bo Bcbcb AaJibH*bfl- 
fflHX-b onbirax'b mh^ cjiyacHJia HiieHHO 3Ta cojib khcjiotu, KOTopyio 
II, A-nn KpaTKocTB, 6yAy npocro HaabiaaTb HyKJieaHOBOft KHc^oTOft. 

Bi> DOJiyHeHHOirb npenaparb HeJibsa 6uJio o6HapyHCHTb hh 
6iypeT0B0&, hh MnjuioHOBoft peaKiiiH, hto yKaauaajio na OTcyTCTaie 
6±jiK9i. HanpoTHBiiy conHHaa KHCJiora h nenroH'b ,Witte^ AaaaJia 
oCxeMHCTBifi ocBAoicb. HaKOHem>, aMMianHufi pacraopi) cepe6pa He 
AaBa^i'b peaKqiH Ha CBo6oAHbifl nypHHOB^fl ocHOBaHiH, a MarHe- 
aiaJibHan cifbcb— na HeopraHHHecKyx) ({)oc({)opHyio KHCJiOTy. Ta h 
ApyraH peaK^iH o6HapyH€BBa;iHCb TOJibKO nocjrb KHnaqemH ci>khc- 

JIOTailH. 

KonaeHTpaiUH h BbicyrnHBanie HyKJieHHOBoft kbcjiotu na boab- 
Hoft 6aHib He aairbHfljra en cboHctbii, ooneMy bo3mox€HO 6faiJio coxpa- 
HHTb ee B-b cyxoirb bha^, npeACTaBJiHBnieM*b KaMeAeodpasHyio iiaccy. 

llpeABapHTeJibHbifi onbirb KyjibTypu Ha3BaHHbixi> rpH6oB'b na 
3T0Mi> npenapari^ ch caxapoirb noKaaajrb, hto set ohh Moryrb 
pacTH Ha BToiTb cyCcTparfc; bi* AaJibH^fimeM'b a HacjitAoaajTb 
TOJibKO 2 — Aspergillus niger h Penicillium glaucum. 

Kaicb 6BIJI0 yxce ynoMHHyro, bi> iio;ieKy;iy HyiuieBHOBOft khcjiotu 
BxoAHTb yrJieBOAHaa rpynna; btl AaHHOifb cjiyqaib, ajih THMonyioien- 
HOBoft KHCJioTu yKasaHo cymecTBOBame KaKOfl-To, 6;iHX€e ne onpe- 
A'bJieHHOft neHToau. Taicb Kaicb neHToau Moryrb cjiyxcBTb, cyAfl no 
HSCJi'bAOBaHiflirb 4aneKa % HcroHHHKoirb yr;iepoAa npn nHTamH 
Aspergillus h Penicillium, to moxcho 6biJio OHCHABTb, hto rpH6i> 
Moxcerb pacTH h Cesi} caxapa, naxoAH bi> oahoA nyKJieHHOBOft KncJiorb 
Bcb Heo6xoAHiib[e a^h nero ajieMeHTu opranoreHbi. Onurb OAHaKO, 



^) HTo6bi nojiyHBTb BeacenaTHHoaHyio KBCJioTy b, KHnflTurii ao 2 «i. 

') Czapek, Hofineisier^s Beitrftge z. chem. Physiol. Q. Pathol. Bd. I, 1902. 
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He noATBepAHJTb xaKoro npeAnoJioxceHin. KyjibTypw na Hyime- 
HHOBoft KHCJiorb CT> npfl6aBKoft MgS04 H RQ, HO 6e8i> APTToro 
HCTOHHHKa jFJiepoAa^ jifium OTpHqarejibHuft pesyjibTarb. Cnopu 
iiI)opocTajiH, HO AaJiBH^ftmee pasBHrie nuio nacrojibKo Tyro, hto 
Aaxce Hepesi* irfeCHin> KyjibTypu npH 30^ 6ujih sairbTHU toju>ko 
HiteKOJibKo xjioni>eBi> norpyHceHHaro s'b h€HAKocti> MHuejiiii Koe-rA^t 
CB eABa sairfeTHLiMH cnopaMH. Bi> o6mein> pasBHTie 6bi;io nacTOJibKO 
cJia6o, HTO ;ierK0 hofjio 6biti» orneceno Ha c«ien> npBM'bcefl (xota 
611I, Hanp., yKcycHOKHCJiaro HaTpin) Kb nyicjieHHOBOft KHCJiorb. 

TaKOft Hce oTpHuaxeJiBHiiifi peayjibTarb j^rjib Ky;n>Typu ci> npH- 
6aBKofk r;ii0K03fai (0,27o)» Koropan AOJiHtna 6H;ia o6jierqHTb nepso- 
HanaJibHoe paaBHiie rpH6a. 

TaKHiTb odpaaoM-b, HyKJieHHoaan KHCjioTa He MOHcerb cjiyxcHTb 
HCTonHHKOM'b yTJiepoAa npH DHTamH n;rbcHeBbixi> rpH6oB'b, h3i> 
Hero MO)KHO saKjiiOHHTb HJiH HTO HiffaioniaHCfl BTb BH MOJieKyjrb neHTOsa, 
Bi> npoTHBOoo;iOH€HOCTb APTTHiTb HSB'bcTHiiiirb neHTOBaifb, Hecno- 
co6Ha cjiyxcHTb ki> OHTaHiio rpH6a, hjih, hto B^pnite, tto kojih- 
HecTBO ocBo6o>KAaiomarocfl npH pasjiOTKeHie yrJieaoAa h 3aKJDoqaH>- 
meAcH Bi> HeMi> aHeprm HeAocTaroqHO ajih pasBHTin rpH6a. IIo-^ 
Tony Bi> cji^^AyiontHrb onuTarb BcerAa npHdaaJiflJicH icb nyRJieH- 
HOBoft KHonorb caxap'b h TorAa pasBHrie rpH6a mjio oqenb xo- 
porno. AoKa3aTe;ibCTBoirb axoro Moryrb cnyxcHTb cjrbAyx>niie onbiru. 

OnuT'b I. 

Aspergillus niger. 

Bi* njiocKin KpHCTa;iJiH3aqioHH£iH naniKH Oh noBepxHOCTbio AHa 
oKo;io 150 KB. c. 0, CTepHJiHBOBaHHbiH npH 150^ 6iJJia Hajrara hcha- 
KocTb (Tb cjrbnYv^nmwh coAepxcanieM'b nHTaTejibHbixi> BemecTBi>: 

25 cc HyKJieHHOBoft KHCJiOTbi cb 57,6 mg. PjOs hjih 25 mg. P h 

cb 44 mg. N. 
4 gr. caxapo3bi 
0,5 gr. MgS04 
0,1 gr. KCl. 
55 Ky6. CM. BOAU. 



*) Ajm mjaaMmxx'h Ky;ii»Typi> dbuiB bsatu TaKie ase oocyAU. TaKBn »e 
o6pa30iii> Bcerxa npoasBOABiiacb crepoiiHaaiiifl iirb h KyjibTypHOft xcBAKoera. 
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Uocn± 2-KpaTHofi CTepHJiBaaoiunpfii 100^ 6bi;iH BbicbHHBi caopu 
H KyjibTypa nocTasjieHa npa 25^. %pe8i> 5 AHefi nojiyniuicA CHJibHo 
pasBHTOfi, xoTH dojibiueio ^acTbK) norpynceHHBjft ai* HCHAKOCTb, mh- 
i^ejnfi ct cjia6biMT> cnopooepasoaaHieM-b. B'bc'B BHcymeHHaro npH 
90"^ HBneniH 6hiJVh paeeHi* 0^430 gr. h asoTa coAepxcaJiocb bi> Hen-b 
10,78 mgr. OT4)H;ii>TpoBaHHaH orb uEUfimn HCHAKOCTb AaaaJia chjibho 
KHCJiyio peaKuiio, tslki^ hto Ajm en HefiTpa;iH3aiUH noTpe6oBajiocb 
OKOJio 15 Ky6. CM. Vio Hopii. '^AKaro HaTpa. Ha ah* nauiKH 6ujii> 
sairbTeH'B 6*Jibid ocaAOirb, BbinaBmefi ott* khcjioA peaKqiH, cbo6oa- 

HOfl HyKJieHHOBOft KHCJIOTbl. 

OnuT'b n. 

Aspergillus niger. 

HtHAKOCTb AJiH KyjibTypu BirbJia Torb Hce cocTaBi>, kblkl h bi> 
npeAmecTByiomem ooht*. Hepes'b 6 AHeft pasBHTiH npri 25®, no- 
jiymiuiCH xopomo pasBRTbift utmejiifi, xoth cnopoo6pa80BaHie ODHTb 
6bi;io noAaBJieHo. IIpoiiuTbifi BOAOi, OT»caTbift h BbicymeHHuft npn 
90° MHuejiift BtcHiTb 0,107 gr. h coAep>Ka;n> 11,76 mgr. N. OT(t)H;ib- 
TpoBaHHaa orb Hero xcHAKocTb pearnpoBaJia khcjio h Ha ah* no- 

HBHJlCfl 6*Jlblfl OCaAOITb CB060AH0ft HyKJieHHOBOft KHCJIOTbl. IlpH He* 

nocpeACTBBHHOM'b ocaHCACHiH MarHeBiajibHoft CM*cbio H3i> KyjibTypnoft 

9KHAK0CTH BbinaJTb 0CaA0Kl> 4)0C4)0pH0& KHCJIOTU, KOTOpblft Bl> BHA* 

DHpocojiH MgsP^O? b^chjH) 11,2 mgr. 

OnuTT,, in. 
Peniclllium giaucum. 

CocTaat HCHAKOCTH Torb «e, KaKi bt* npeAWAyiOTX'b Kyjibxy- 
paxT., TOJibKo coAepjKame caxapoBU yBCJiHHeHo ao 10 gr. IIpoAOJi- 
sKHTejibHOCTb KyjibTypbi npH 25*^ — 10 ahcA. PasBHTie MHqeJiifl h 
cnopoo6pa30BaHie 6biJiH onenb xopomn. MnqeJiift, npoMbiTbift 2% 
pacTBopoiTb coAU H BbicymeHHfaift npH 90^ b^chjh* 0,265 gr. h 
coAep3Kajn> 11,6 mgr. N. 

3th OHbiTu AOKa3biBaiorb, qxo njrbcHeBue rpH6bi Moryrb nojn>- 

SOaaTbCfl HyKJieHHOBOft KHCJIOTOfi KdLK'h HCTOHHHKOM'b asoTa. 

CjFbAyioniie onuru hm*;ih vbnhK) onpeA*JiHTb, HAerB jib h ecjiH 
HAerb, TO KaKHiTb o6pa3oirb paBJioHcenie HyKJieHHOBOft khcjiotbi. 
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OnHTt IV. 

Aspergillus niger. 

JIjih KyjibTypBi 6i>i;ia esATa xcHAKOCTb cji^Ayiomaro cocTasa: 
150 cc. 57o caxapoaH 

50 cc. HyKJi^HHOBoA KHCiiOTfai ci> rbui> me coAep»caHieMi> P h N 
KaiTb BTb onbirb I. 
8 cc. 5^/o pacTBopa MgS04 

HibCKOJIbKO KpHCTa;iJlHKOBT> KCl.. 

Kpoirfe Toro, xairt KaKT> Bt npeAMAyimiXT> onuraxT* 6mjio aa- 
M^THo aaAepHCHBaioiuee BJiiame khcjioA peaKaiu (rjiaBHUMi> o6pa- 
aoMi}, 6jiaroAapH noASJieHiK) maaejieBofi khcjiotbi) Ha cnopoo6pa3o- 
saHie, TO ajih HefixpajiHaauiH npB6aB;iHJicfl OTMyqeeHUfi wbjvh. 

PasBHTie npH 25^ ni;io HopnajibHO h cnopoo6pa30BaHie y»ce He 
3aAep)KHBajiock. 

Hepe3i> 32 ahh umnemA 6hiJi'h oT4>0Jii>TpoBaH'b orb 6ojibU]oro 
KOJiHHeCTBa KpHCTa;iJioBT> maaejieBO-KHCJiaro Kajibuin, npoMurb cna- 

HaJia 2^/o-HOfi COAOfi, HOTOMI) nOAKBCJieHHOft COJIHHOA KHCJIOTOfi BO- 

Aofi H paap'baaH'b na 2 paaHKH qacTH. 

06* qacTH, BucymeHHUfl npH 90°, b'^chjih Biffecrfe 2,0274 gr. 
OAHa noJioBHHa cJiysKHJia ajih onpeA'^Jienifl aaoTa, Apyran ajih onpe- 
A'^eeiH (})oc(j[)opa. C;ia6o-KHCJiBid ^^^Jibrparb orb uBUfiJiiH^ rjifb wbJVh 
yHce BnoJiHib 6bi;ii> noTpe6jieH'b, Birj^crli ci> npoMUBHbiMH boabiih bi> 
KOJiHHecTBib 250 cc. c;iy3KH;n» ajih onpeA*JieHifl aMiiiaKa AecTH;uifl- 
qiefl cii narHeaiefi, aaoTa uypBHOBBixi) coeAHHenifi oca)KAeHieMi> 
aMMiaHHbiM'b pacTBopoMi) cepe6pa h aeopraHEqecKofi (j[>oc4>opHofi 
KHCJiOTbi, ocaHCAeHieMi> narHeaiajibHOft cn'^cbio. 

Hojiy^HJiCH cji'feAyiomift peayjibrarb: 



Buno AaHo. . . . 
HaftAeao bi MHuejuH. 

n (|)H;ib- 

TpaT& 



06mifl 


AMMlaHH. 


IlypHH. 


06mifl 
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P 


P 


BT* mgr. 


Bi mgr. 


Bi» mgr. 


BT» mgr. 


Bi» mgr. 


87 


_ 




50 




58 


— 


— 


U,M 


— 


— 


14 


7 


— 


36,4 



76 



TaKBMi> o6pa80MT>, H3i> 87 mgr. aaoTa bi* ({)opMik HyKJieaHOBOfi 
KHCJiOTBi 611IJ10 58 mgr. hjih 66% noTpe6;ieHO Ha nocTpoeeie rkna 
rpH6a, 247o ocTajiHCb HenoTpe6jieHHfciMH B*b ({)opMik aMMiaKa h nypH- 
HOBuxi> ocHOBaHift H lOVo Bi* ({>opM'6 HeonpcA'i^eHHiiixii npoAyK- 
TOBi> pacnaAa. 

JIjm ({)oc4>opHofi KHCJioTbi vb nKB oTHouieHiH CKJiaAUBaiOTCH HHaqe. 
fljifl nocTpoeHifl CBoero opraHHSMa rpHCi) 6eperL tojieko 30Vo Bcero 
(}>oc({)opa HyKJieHHOBOfi khcjiotiiI, a 10% ocTaBjmerB bi> neopraHH- 
^ecKofl ({)opii%, omxenJieHHoft oti* en MOJieKyjiia. • 

TaKHifb o6pa8oii'By npa HcnoJibaoBaHiH HyioieHHOBOft khcjiotbi 
JUIH u,±jiefL nHTaeiH, ocraeTCH ocTaTOKi> HenoTpe6jieHHBixi> cbo6oa- 
Huxi> (j[>oc<{)aTOBi>. He TpyAHO BBA'^Tb, iTO TaKT> Ao;i»(HO 6HTb BcerAa, 
pa3i> H3i> Hen noJiynaiOTCH aemecTsa ci> tojrbe hh3khmi> OTHomemeM'L 

({)oc({)opa KT> aaory jj-. 

EcjiH 6m uu Aame npeACTaaajiH, hto rpH6i>, pasBHBaacb Aajrbe, 
iiOTpe6Hjrb Becb a30Ti>y to bi> ^EJihTparb mbi Heo6xoAHiio noJimubi 
6hum 6fai HafiTH eme 3HaHHTe;ibHoe KOJiBHecTBO HeopraHHnecKHX'b 
4>oc({)aTOB'b HenoTpe6;ieHHbiMH. 

TaKoe me paajioHceme Ha6jiK)Aajiocb h bi> ApyroMi> onbirb cb 
Penicillium. 

OntiT-b V. 

Penicillium glaucum. 

Ky;ibTypa niJia npn rtx'b me ycjiOBiHX'b h ea xoirb me cy6- 
CTparfa, KaiTb bi^ npeAbiA7n;eMi> onurb. Hepe3i> 7 AHefi> xopomo 
pasBHTaa n;ieHKa MHiiejiiH cb cnopaMH npoMuxa CHanajia coAOft, 
uoTOM'b noAKHCJieHBoft BOAofiy paap'teana nonojiairb, Bbicymena^npH 
90^ BBBibineHa b aHaJiBSBpoBaaa. IIoJiyHBJiocb 0,785 gr. cb 34,5 mgr. 
N fl 6,4 mgr. P. Bi^ 4)BJibTpaT'b Cb nponbiBHUiiH boahmb HafiAeHO 
12,1 mgr. HeopraHBHecKaro 4>oc({)opa h 7 mgr. asora nyKJieBHO- 
BbDCb ocHoaaHift. 



AaHo 

HaflAeeo bi mrqemH. . 
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TaKHiTB o6pa3oiii> h ajriteb Ha6;iiOAaeTCH Tanxte rjiy6oKift pac- 
naAi> HyKJieHHOBOd khcjiotu ci> ocBo6o>KAeHieiii> HyKJieHHOBincL 
ocHOBamfi- H ({>oc(t)opHo& KHcnoTu. To;ibKo, 6;iaroAapfl saaHHTeJibHo 
6o;rbe KopoTKOny apeMeHH, pacnaiiocb He ace AaHHoe KOJinqecrao 
KHCJiOTUy Kaicb Bi> opeAUAyoieii'b cjiyqa'b, a JiHnib 40^/o, t. e. MeH'be 
nojiOBHHBi. Ha nocTpoeHie CBoero opraHHsiia rpH6i> ynoTpedHii'b 
39,6^/0 AaHHaro eaiy aaora h 137o (t>oat>opa HyRneHHOBOfi KHonoTu; 
24,2^/0 (j[>oc(f>opa ocTaJiocb HenoTpe6jieHHiaiii> bi> bha'& cboCoahuxi* 

())OC(t)aTOBl>. 

EcjiH dTH onbiTBi AOKasbiaaiorb, qTO lurbcHeaue rpH6Bi noryrb 
Bbi3biBaTb Bi> HyKJieHHOBOfi KHc;ior6 r;iy6oKoe paanoxceHie, to Te- 
nepb cnpauiHBaeTCfl, KaKHMH cpeACTaaiiH ohh AOCTHraiorb dToro. 

ripeHCAe Bcero flanjiocb npeAoo^ioHceme, hto xoaaeJieBafl KH&noTa, 
noHBJiHion^aacfl bi> dojibmoifb KOJiHqecTBl^ npa pocrb rpH6a, yna- 
CTByerb bi> 9tomi> paaJioxcemH, Tain> xaicb uu SHaeifb, hto cbo; 
6oAHaH HyKiieHHOBaH KHCJioTa ropasAO MeHi^e ycTOflqHBa, 7biii> en 
cojiH. ripeAcraBJi/iJiocb BoanoHCHbiM-b, qTO, BbiA'bJiflflCb npe A:6flCTBiH 
maaeneBofl khcjiotbi, ona bi> to me apeiifl noAaepraeTCH paajiarax)- 
meMy A'^CTBifo nocjrbAHefl. 

JIjih npoBibpKH 3Toro npeAno^iOHtenifl 6u;ih nocTaBJieHbi cjib- 
Ayiomie oauT^. 

OnbiTi> VI. 

Bt> 3pjieHMeflepoBCKyio Ko;i6y bjihto 20 cc. P/o-Hoft HyKJieHHO- 
Bofi KHCJiOTbi H 10 ccm. 1^/o-Hoft ii^aBejieBOfl khcjiotu u CM'bcb no- 
CTaBJieaa npa 33°. 

Hepe3i> 9 Aseft HCHAKOCTb uocjvb noAn](e;iaqiiBaHiH amfiaKOifb 
He Aaaajia ocaAKa hh crb MarHesiajibHoft CM'fecbio, hh cb aMMiaqHBiMi> 
pacTBopoMi> cepe6pa. 

OnMTT> VII. 

B-b SpjieHMeftepoBCKyio K0ji6y 6bi;io bjibto 25 ccm. 0,75^/o-Hoft 
HyiaeHHOBoft khcjiotu cb 15 mgr. P2O5, 1,5 gr. n^aaejieBofi khc- 
jiOTu H 50 ccm. BOAUy Taicb qTO KOHueHTpaoifl n^aaeneBOfi khcjiotu 
6iii;ia OKOJio 2^/o. Cnaqajia bi> Ko;i6'b Bunajii> frbjibift ocaAOirb nyK- 
jieHHOBofi KHCJIOTBI, HO y»e Ha cJi'bAyiomid AeHb cHoaa pacTBopH;icH. 
Hepe3i> 7 AHeft CTOflnifl npH 33°, ooHTb rbMH me peaKTHaaMH ne 
yAaJiocb o6HapyHCHTb noHBJieniH hh cBo6oAHbixi> nypHHOBUX'b ocho- 
Banift, hh neopraHeqecKOft ({>oc(t)opHOfl KHCJiOTbi. 
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3th 2 onuTa A0Ka3iaBai0Ti>, hto laaBeJieeaa Kkcjiora npa koh* 
ueHTpaqiB, AonycTHMofi bi> opraHHSifb, He ifOHferb paanaraTb HyK- 
jieHHOByio KHCJiOTy CTb OTnxenjieHieMT> (j)oc({)opHOfl khcjiotw. Othoch- 
TejibHO bo3ho>khocth OTn^enJieBiH nypHHOBurb ocHoaaHift Aony- 
CTBMO coMH'^Hie, TaKi> KaKi* OTcyTCTBie ocaAKa ci> aMMiaHHiiiMi> 
C€pe6poMi> Morjio saBHcfexb ott> npncyTCTBifl HyKJiennoBoft hjih th- 
MHHOBoil KECJioTb, KOTopBifl, KaKi^ HSB-j^cTHO ^), BaAepHCHBaiorb dTy 
peaKuiio. Cji'feAyioniift onurb ne noATBepAHjn> OAHaKo 3Toro npeA- 
noJioHcenifl. 

Ohmtt, vm. 

Bi> 2 9pjieHMeAepoBCKifl koji6bi A h B bjihto no 50 ccro. l^/o*HOfi 
HyKJieHHOBOft KHCJiOTu H BT> Koji6y A, Kporfe Toro, bjihto 50 ccm. 
57o'Hofi maaejieBOfi khcjiotu. 06*6 nocTaBJieHU (Tb h36utkom^ xjio- 
,po(|)opMa npH 33^ y»ce npn BJiHBaHin maaejieBog khcjiotu o6pa30- 
BaBmi^CH pcaAOKii nyicjieHHOBOfk khcjiotu na cji'^Ayion^i]^ Aenb BHOBb 

paCTBOpHJICH. 

Hepe3i> 3 ahh xjiopo(t)opMi> 6ujrb oTornaHi) vLs^h kojiCi* Ha kh- 
nflu^efi BOAHHOil 6aH^ h coAcpncHMoe hxi> HcnuTaHo Ha npncyTCTBie 
CBo6oAHtix'b nypHHOBbix'b ocHOBaHift H (})oc(f>opHoA KHCJiOTfai. 06*^ pe- 
aKuiH AaJiH OTpauaTeJibHufi pesyjibTaTia. TorAa coAepwHMoe ajih AaJib- 
Htfimaro AOKasaTeJibCTaa oTcyxcTBia nypHHOBWx'b ocHOBamfl nocjrfe- 
AOBaTCJibHO noABeprjiocb cji'^Ayioiaefi o6pa6oTK'fa no KocceJiio. Ki) 
coAepHCHMOMy K0Ji6i> 6biJia npnGaBJiena 6apHT0Bafl BOAa bi> HacBiin;eH- 
HOMT. Ha xojioAy pacTBop* AO cjia6o meJiOHHOft peaKqin. Bt. K0Ji6'fe A 
o6pa30BajiCH npH btomI} o6HJibHi>ift ocaAOKi), a bi> K0Ji6'fe B TOJibKO ne- 
BHaHHTejibHaHMyTb. Ilocji'fe OTCTaHBaHin, na cji-feAyiomift Aenb, 0T(|)HJib- 
TpoBaHHbift ocaAOKi> 6biji'b pa3Jio>KeHi> h 0CB060HfAeH'b OTi. 6apifl 
cfepHofl KHCJiOTofi H noJiyHGHHafl HCHAKOCTb Hcnpo6oBaHa na npn- 
cyTCTBie ryaHnna (nypHHOBoe OKpainHBanie h noJiyieHie nanpaTa) 
CT. oTpHuaTejibHHMT. pGByjibTaTOM'b. ^HJibxpaT'b OTT> ocaAKa 6uji'h oca- 
>KAeH'b nojiyTopHbiHii KOJinqecTBOM-b ajiKorojifl cb npnSaBKO^ wh- 
cKOJibKHXi) Kanejib xjiopncTaro 6api>] ajih yAajieniH npeAnoJiaraeHofl 
THMHHOBOft KHCJioTM. OTA'feJieHHafl OT^b ocaAKa HCHAKOCTb He AaBajia 
TaKHte peaKqin na ajieEviivb crb xjiopHCTbiMi> sojiotomii. 

TaKHiii> o6pa30ii'b, peaKixin na KcaHTHHOBUH ocHOBamn ne yAa- 
BaJiHCb H nocji'b yAajienifl Moryii|Hxi> npenHTCTBOBaTb nyKJienHOBOft 

H THMHHOBOft KHCJIOTb, a HOTOMy MU MOHteMl SaKJIIOHHTb, HTO lUa- 



*) Cm. Kossel und Neumann^ Zeitschr. f. physiol. Ch., Bd. XXII, p. 74. 
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BejieeaH KHCJioTa He cnoco6Ha apoHaBecre CKo;ibKO-HH6yAb rjiy6o- 
' Koe pasJiOHcenie HyKJieHflOsofi khcjiotbi h AOJisRHa 6biti> Apyrafl 
npHHHHa Ha6jiK)AaBnjarocfl HaMH paajioHceniH npH Ky;ibTypaxi> n;rb- 
CHeBuxi> rpH6oBi>. Cjitflyiomie onuTU noKaairaaiorby qxo axo paa- 
JioHceHie oCnaaHO npecyrcTBiio, wbpoHTBOt cneujsjihBO ki> TOMy npeA- 

HaSHaHeHHOfl 9H8BMU. 

OnHTT. IX. 

Mnaejiifl Aspergillus niger, nojiy^eHHuft uicHHUoH KyjibTypoil 
Ha 3KHAK0CTH cb TfeM'b me cocTaeoM'b, KaKT. BT. onur& IV, 6bun> 
npoMBiTb, oTMcarb 4>HJibTpoBa;ibHofi 6yMarofl h npe 30^ Bucymeirb 
XIocJTfe 3Toro OHT> fiBiJTb pacTepTb BT* cTynK* cb TpenejiOBTb h hc- 

60JIbUlHM'b KOJlEReCTBOMl> BOAIiI. OT(})HJIbTpOBaHHaH 0Tb paCTepTOft 

Maccbi, »cHAKOCTb BT> KOJiHqecTB'6 18 ccm. 6Mjia pasAi^JieHa nono^ 

JlSLWh H 06*6 HaCTH BJIHTBI Bli SpJieHMefipOBCKlH K0;i60«IKH A H B, TOPAa 

KBKb pacTeprafl Macca cb (})HjibTpa 6BiJia BHeceaa bi* TaKyio me 
KOJi6oqKy C. nocji'6 Toro icaicb K0Ji6a B Harp^Bajiacb Ha KHnflOJ^eft 
BOAHHoft 6aH'b qeTBepTb qaca, ko Bcrfeirb TpeMi) 6i>i;io iipH6aBJieH0 
no 28 cc. pacTBopa HyiaeHHOBod KHCJioTbi, coAepHcaBuiHXi 25 mgr. 

P2O5 H X;iOpO(j[)OpMl> Bl> H36b|TK'b. 

4epe3T> 10 AHeft CTOflHin npa 33^ xjiopo(t)opirb 6MJi'b oxornaffb 
Ha BOAHHOil 6aH'6, a eoA6p>KHMoe KaacAOd ko;i6bi opo(t)HJibTpoBaHo 
H ocasKAeHo MarHesiajibHoft cii'6cbK) Ch iipH6aBJieHieMi> aiCMiaKa. IIo- 
jiyqeHHbift ocaAOKi> nocji'fe npoKajiHBaHia B^CHjrbr 

B-b K0Ji6'b A — 7 mgr hjih 4,48 mgr. P2O5 

„ „ B - CJI'feAM 

„ „ C — 23 mgr. hjih 14,72 mgr. P2O5. 

Pa3;i03KeHie nyKJieHHOBO^ KHCJiOTbi bbithtkkoA H3i> iiHueJiifl h 
oco6eHH0 Maccofi pacTepTaro MHueJiifl A'i^aercH hcho saM'bTHbiM'b 
npH cpaBHeHiH ci> KflnflqeHOft npo6ofk B. Eme anaiHTeJibHte TaKoe 
paajioHceme m;io bi> cji-bAyiouieM'b onurb, rA'6 BSflrb 6wii> ne 
crapuft, a BnojiH'6 pasBHTbifl h CHJibHufi MHueJiid HenocpeACTBeHHO 
nepeAi> cnopoo6pa30BaHieM'b. 

OnuT'b X. 

MnueJiiH Aspergillus, noJiy^eHHufl bi> KyjibTyp-J^ Ha HynJieHHOBOH 
KHcnorfe (25 ccm.) cb 4 gr. AeKCTposM h M-fejioM-b (5 gr.), BSHTb 
nepeAT* cnopooCpaaoBaHieM-b, npoMwrb BOAOfi h pacxepTb B'b cxyoK'fe 
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Cb TpeaenoM'b. UojiyhbbuiblhcHj TaKem. o6pa30irb, Macca, ci> koh- 
CHCTeHuiefl hchakoA Kamemii, AaeaBiuaH KHCJiyio peaKuiio, 6hiJta pas- 
A'^ena Ha 2 nacTu no 8 ccm. h paciipeA'i^eHa'B'b2 koji6iiI AhB. 
nocjri^ 15-TH MHHyTHaro HarpibBamH K0Ji6bi A Ha KBiuiui,e& boah- 
Hofl 6aH% Kh o6'hEWb 6ujio npHdasJieHO no 25 ecm. 4Vo-ofi Hy- 
KjieHHOBOft KHCJioTu (ci> 150 mgT. P2O5) H h36eiItoki> xj[opo(|>opMa. 
IlocJi'b 2-x'L HeA*JibHaro CTOHHiH npH 33*^ xJiopo(t)opin> 6w;n> 
OTorHaHi>, a coAepMCHMoe OT({)H;ibTpoBaHO. MarnesiajibHan cwbch 
AaJia oqeHb o6H;n>Hbifi ocaAOKi> bi^ K0Ji6'b B, h tojii>ko cji'feAU ^^ 

KOJie* A CT> npOKHOHHeHBIM1> COAepHCHMUM'L. OcaAOFTb HOCJI* HpO- 

KajiHBaniH Bi^CHJii>: 

BT> K0Ji6± A — 5,0 mgr. hjih 3,2 mgr. PgOg. 
BTb Ko;i6'b B — 125,1 mgr. hjih 70,0 mgr. P2O5. 

TorAa (t)H;ibTpaTbi otb nojiyHeHHbixi> ocaAKOB'B 6bijiH ocancAeHu 
aMMiaHHUMi> pacTBopoMi> cepe6pa jinn onpeA'^^enia asoTa cbo6oa- 
HMXii KcaHTHHOBBix'b ocHOBaHid. OcaAOKi> nocjib 24-x'b HacoBaro 
CTOHHiH nojiy^HJicfl TOJibKO Bi> Ko;i6'b B; oht> 6huvh npoMbiTi* bo- 
Aofi H ci> ({)HJibTpoM'b BHecenii Bi) KbejibAajieBCKyio K0Ji6y. flocjii^ 
nojiyqacoBaro KHnHqeniH Ch MarHesieft a-^a yAaJieHia nocjrbAHHXi> 
cjr&AOB'b aMMiaKa, ohi> 6hijn> coHcxceHii Cb ckpnoft khcjioto^. Ko- 
jinqecTBO aaoTa bt> HeMij, npeACTaBiiHBmaro aaorb nypHHOBHxi. 
ocHOBamfi, 6faiJio paBHO 12,7 mgr. 

3th oomth hcho noKasBiBaiOT'b, hto: 

1) rJiy6oKoe pasjioHceHie nyKJieHHOBofl khcjiotbi ao noHaJienifl 

(j[K)C(t)0pH0ft khcjiotbi H nypHHOBUX'b OCHOBaHift OpOHCXOAHrb TaKHce 

nocJi'b cnepTH MHqejiiH; 

2) A'feflcTBie paajiaraiomaro areHTa npeKpamaeTca nocjit narp*- 

BaniH AO KHH'feHiH. 

Hs'b 3THXT> ABirxi* (j)aKT0B'b Mbi BopaB* 3aKJiK)qHTb, HTO pasjio- 
HceHie npoHCxoAHTb noMoiAbio BEjpa6aTEJBaeM0fi KJi'feTKaMH rpH6a 

3H3HMU. KaKHMIb OdpaSOMl) pa60TaeT'b 3H3HMa B-b HCHBOft KJlhjKh^ 

BUA^JiaeTCH jiH ona eio hjih pasjiaraerb BomeAaiyio ynce BHyTpb 
efl KHCJioTy, p-femHTb TaKHce TpyAHO, Kairb h oTHOCHTeJibHO Apy- 
rHxi> ' dHBHBTb. Ha6jiK)AaBmeeca bi> onbiT'b IX, pa3JiO}KeHie butahc- 
KOfi B3i> MHqejiiH, roBopHTii JiHmb, HTO dHSHHa MOHceTi> oepexoAHTb 
Bii OKpyncaiomifi pacTBop'b, hto MO}Kerb 6biTb oCasaHo noABJieHiio 
OTMnpaBmnxi) KJi'^TOK'b. OTHOCHTejibHO en npnpoABii npencAe Bcero 
B03M0»(H0 opeAnojioweHie, hto ona HAeHTHHHa ex npoTeojiHTHqe- 
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CKoft dH3HMo8, A'feficTfiyiomefl npH caMonepeBapHBamH h 6jiH3Koil k-l 
TpencBHy. 

OTHOCHTeJibHO paanoHceHiH nyicjieHHOBO^ khcjiotu npoTeojiHTH- 
qecKHMB dHdHMaiiB — nencHHoiii>, tphochhom-l b 8pencHH0Mi> bsb-j^- 
CTHo cji'bflyiomee. 

IIoaoBi> namejih, ^to HyKJieBH-b b'si> Thymus noA-h atfii- 
CTBieiii> TpBncBHa pacTBopneTCfl, ho no4TH Becb <j[)oc({)opi> ocTaeTCH 
BT> opraHH4jecKOMi> coejiHHeHiH, TaKi> mo pacuxenjieHie basti^ He- 
rjiy6oKO. JlsiJi'he Mdjibpya ^) noKaaaji'b, hto TpBncBHi> npu a'^B- 
CTBiH Ha ecTecTBeHHbie b HCKyccTBeHHue HyKireHHw nowerb oimen- 
jiHTb (|)oc(|)opHyio KHCJiOTy B-b BCCbMa pa3;iHHHoft CTeneHH (orb 
6 - 47 Vo Bcero nepemeAinaro bt. paciBopi, (J)oc(t)opa). yu6ep'h Ha- 
mejTb ^), qTO, Kaicb nencHH'b, xaK'b h rpHQCHH-b Moryrb bhojih* 
nepesecTH bti pacTBop'b nyKJieonpoTeHA'b naHKpeaTHHecKoft >Ke;ie3M, 
HO, KaK-b r;iy6oKO BAerb npn aroM-b pa3Jio3KeHie, ocxajiocb ne- 
BEancHeHHUMii. HaKOHeqx, ApaKH ^) neAaBHo yKaBajii^, hto tpbd- 
CBH'b H apencHH'b MoryiTb HcejiaTHHOsnyio MOAH(|)BKauiio a HyKJiea- 
HOBOH KHc;ioTbi nepeBOABTb Bis pacTBopBMyio b. He apOBBBOAH^ 
oAHaKO, rjiy6oKaro paBJiOHtemH. 

TaKi> KBHi) Ha ocHOBaniB xaKHX-b HeonpeA'fe^eHHbix'b yKasaHift 
6m;io TpyAHo p'femHTb, cji^Ayerb jib oxnecTH Ha6jiK)AaBmeecH mhok) 
pasJiosKeuie na cnerb npoTeoJiBTHnecKaro (j)epMeHTa rpaCa, 6jih3- 
Karo K-b TpancBHy, to n H3CJi'feA0Ba;i'b Ha onwrfe A'feflcxBie uo- 
cji^AHflro. 

OoMT'b XL 

TpancBH-b 6ej;ii> npHroTOB;ieHi> no Kione h31> BucymeHHofi 
naHKpeaTBHecKOft HceJieBbi h ero Ai^fiCTaie 6biJio BcnuTano na nepe- 
BapBBaniB ({)H6pBHa. Bi> ab'6 apjieHNeftepoBCKifl KOJi6oqKB 6»no 
BJiHTo no 100 cc. pacTBopa nyKJieHHOBOKBCJiaro Haxpin ch 0,5 gr. 
NasCOs H no 5 cc. pacxBopa xpBncBHa. Ilocji'b xoro, Kaicb 
OAHa uaii K0Ji6'h AepHcajiacb V^ *idca na KHnnn^efi boahhoA 6aH'fey 
o6^ dbiJiB nocxaBJienu cb npH6aBK0fi XBMOJia bi> xepMocxaxi> npa 
37*^. Hepe3T> 48 nacoB-b 06* npo6bi He AaJia cb aMMiaqHMM'b ce- 
peCpoM'b B MarHe3iajibH0& CM'bcbio ocaAKOBi) cbo6oaho& (j[>oc(t)opHOfl 
KBCJioxu H HyKJieBHOBbix-b ocHOBanift, xaKwe coxpaHBJiacb cnoco6- 



*) Papoff, Zeitschr. f physiol. Ch. Bd. XIV p. 524. 
2) MUroy, Zeitschr. f. physiol. Ch. Bd. XXn p. 307. 
') Umber, Zeitschr. f. klin. Medizin, Bd. 43, 1901, p. 281. 
*) Araki, Zeitschr. f physiol. Ch., Bd. 38, 1903 p. 84. 
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HOCTb OCa^KAaTb neOTOH'B H A^HCe HCeJiaTHH03UaH KOHCHCTeHIliH He 
HSM'^HHJiaCb. TaKHMl> 06pa30Ml>, MBI ]IO}KeMl> yCTaHOBRTby HTOTpHn- 

CHHi> HJiH 6jiH3Kift Ki^ Heiiy npoTeojiHTHHeCKifl dHSHM'b. rpH6a He 
cnoco6eH'b BusBaTb to pasJiOHceaie, KOTopoe Ha6;ifOAaJiocb mhok). 
KpoM* Toro, MCHAKOCTb H3'b DOA'b Kyjibxypu rpH6a, cnocodnafl pas- 
jiaraTb HyKJieHHoeyio KHCJioTy, OKasanacb uecnoco6Hoft pasxcHHcarb 
HvOJiaTHHy, KaKi> o6HapyHtH;iM cji'i^Ayiomie onbiTbi. 

O n M T x XII. 

OAH-fe KanHJiJiapHUfl Tpy6oqKH 6mjih HanojraeHU no Merofly Merra 
THMOJi'b — 5KeJiaTHHofl, OKpameHHoft TymbK), Apyrie — TaKHMTj me o6pa- 
dOM-b oKpameHHofi }Ke;iaTHH03Hoft HyKjieHHoeoft KHCJiOTod. Ilo aapii 

T'feX'b H ApyrHXT. Tpy60HeK'b 6m;I0 nOJIO>KeHO BTi HCHAKOCXb, OT(j)HJIb- 

TpoBaHHyio oT-b MHae;iifl, Bbipocmaro aa nyKJieHHOBofi KHCJiorfe h 
caxap*. Cxo/ibKO me Tpy6oqeK'b 6mjio ajih kohtpojih nojio>KeHO bti 
xaKyio Hce HCHAKOCxb, nepeAt xtM'b npoKHnflqeHHyio. Hepesi* 48 

HaCOBl> CXOHHiH npH 18° C. Tpy60«!KH Cb HyKJieHHOBOfl KHCJIOTOft bt. 

HeKHnAHeHOfi hchakocxh 6ujih coBepmeHHO nycxbi, xorAa Kaicb 

Tpy6oqKH Cb HCeJiaXHHOft H BCi^ KOHXpOJIbHHH Tpy60<lKH Bli KHIIH- 

qeeoft >kbakocxu ne o6Hapy3KHBajiH npHsaaKOBx pacxBopeniH. TojibKo 
HepesT* 3 AHfl HyKjieHHOBaa KHCJioxa, 6jiaroAapfl CBoefi pacxBopH- 
MOcxH, cxa;ia Hcqesaxb tiziy KOHxpojibHuxii xpy6oqeKi>. 

ToxT> me onMX-b Cuji'b npoA'feJiaH'b eme paBi. cb xofi Mce hcha- 
KocxbK) Cb coBepmeHHO vhwh me peByjibxaxoMij. Hepesij 2 ahh 
onflxb pacxBopHJiacb xojibKo HyKJieHHOBan KHCJioxa bi> HenpoKHDH- 
qoHofl HCHAKOcxH. JKejiaxHHa me ocxaBajiacb B-b xeqeniH 10 AHeft 
Hexpoayxoil. 

9xH onuxbi noKa3biBaiox'b, hxo npoxeojiHXHqecKofl 3H3HMbi Aame 
HeJibSfl 6mjio o6Hapy>KHXb bt, xoft hchakocxh, fa* pa3;iarajiacb Hy- 
KJieHHOBaH KHCJioxa, a noxoMy eio o6'bflcHHXb 3xo pasjio^enie hh 
B-b KaKOMTj cjiyqa* HejibSH. OcxaexcH, xaKHinb o6pa30M'b, npasHaxb 
HXO paajiOHceHie HyKJienHOBofi khcjioxu BusuBaexcH oco6ofi ausHMOfi 
Koxopaa, cooacHO coBpeMCHHofi xepMHHOJioriH, AOJiacHa 6bixb na- 
3BaHa — HyKJieaBofi '). 



') Emmerkh h Locw (Zeitschr. f. Hygiene, Bd. 36, p. 9) Haabreaiorb ny- 
KJieaaaMu T'fe ^npOTeojiHTHHecKifl*' 3H3bmm naToreHHi>ixi> 6aKTepifi, KOTopua cno- 
co6hu pacmeopAmh npoTonJiasMy npn aBTo;iH3^, h c;rfejiOBaTe;ibHO nyKJieonpo- 
TCHAu npoToiLiasMhi 6aKTepifi. Hto pacTBopeiiie He Aaerb npasa aaKJuoqaxb o 
pasjiOHceniH h Tbwh 6oji±e o npHcyTCTsiH oco6ofl ajih aroro npeAHasHaHeHHoft 

9H3HMbI, 6bIJI0 y»ce AOCTaTOHHO BLIflCHeRO. 
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Yme nocjrb ony6;iHKOBaHiH TOJibKO hto npHBeAeRHbixi> ({>aK- 
TOBT, ^), noRBBJiBCb oniiTbi Plenge h Schittenhelm'a ct» Schr6ter'oin> ^), 
HaA'b cnoco6HocTi>K) 6aRTepift pasjiaraTb HyioieHHOBUfl khcjiotu Hte- 
Jiesu Thymus h ApoHCHceft. Plenge, npasAa, aaiuiioqaerb o pas/ioaceHiH 
He no noflBJieHiK) ero npoAyKTOBi>, a jmwh no cnoco6HOCTH GaKrepifl 

paSXCHHCaTb M{e;iaTHH03HyiO 110AH(f>HKaiaiO THMOHyKJieeHOBOfi KHC- 

JiOTU. Schittenhelm h Schroter AOKaaajra 6ojr6e HenocpeAcrseHHO 
TaKoe paajiOHcenie, odnapyHCHBi* noflBJieHie ({)oc({)opHOfi KHcnoTU h 
KcaHTHHa (ci» He6ojn>mHM'L KO^BHecTBOifb rHnoKcaHTBHa) npa Kyju>- 
Typ'fe Bacterium coli na nyicneHHOBoft RHcnorfe ApoHCHceft. 

A'feflcTBie npoTeojraTH<iecKHXi> dHSHirb na 3Ty KHCJiory 6mjio 
HeAaBHO eme paRi> iiacjrbAOBaHO Nakayama^). Oin> BnojiH'b noA- 
TBepHCAaerb nojinyio HecnocodnocTh rpHncHna pasjiaraTb HyKJien- 
uoByio KHCJioTy, HO 3peocHHi>, cor;iacHO ero omirrairb, cnoco6eHi> 
Ki> TaKOMy aMctbik). J[l'feacTBHTe;ibHOy npBBOAHMBifl HM-b oupeA'b- 
jienifl HeopraHH<iecKoi P2O5 wb npenaparaxi. paBJiHHHux'b Hyiuea- 
HOBbix'B KHCJiOTb, noABeprHyTbixi> A'bflCTBiio dTOft dHSHMu, o6Ha- 
pyHCHBaioTb HbKOTopoe pa3JiOH<eHie. OAuaKO, npHnncuBaTb 8to pas- 
jiomeme HMeHHO apencHHy noKa BpiiAib jib bosiiohcho, bo nepauxi*, 
noTOMy, HTO Bi> npenaparb dpencHHa Morjia 3aK;iio^aTbCH h nyioieaaaf 
a BO BTopBixi>, noTOMy HTO H nporeojiHTHqecKoe — to A'feHCTBie 3T0ft 
aH3HMbi H efl caMOcTOflTejibHocTb H'bKOTopbiMH aBTopaMH (Kutscher, 
Seemann) noABepraercH CHjibHOMy coMH'feHiK). 

3a cyiJ^ecTBOBaHie uyK/ieaau h mnpoKoe en pacnpocrpaHenie bi> 

pa3JlHHHbIXl> TKaHHXl> FOBOpHTb TaKHCe OUUTM Ch aBT0;iH30Ml> BJIH 

caMonepeBapHBaHieMi>. 

TaiTb, Bi> noc/i'^AHee BpeMfl dbuio o6HapyHceHO noHSJieHie ny- 
KJieBHOBbixi> ocHOBanifi npa caMonepeBapHBaHiH HaAnoHeqHuxi> 
>KeJie3i> *), noAweJiyAOTHoft }Ke;ie3bi % Maca pbi6i> •), xcejieabi 
Thymus '). 

Hs-b pacTHTe;ibHiJXi> o6T>eKTOB'b ao chxi> nopT> 6ujm bscji-^ao- 

BEHU Bl> 3T0in> OTHOmemB TOJIbKO AP0}K}KH. Ho 3aT0 Ha dTOlTb 

o6i>eKTb y}Ke AaBHO 6ujih nojiyqemj yKadania na pasJioHceme ny- 



*) Iwanoff, Zeitdchr. £ physiol. Ch. B<L 39, p. 31. 

») Plenge, ibidem Bd. 39; Schittenhelm und SchrOter, ibidem Bd. 39 p. 203. 

•) Kakayama, Zeitschr. t physioL Ch., Bd. 41. p. 348, 1904. 

*) lanes and Whiffle, Amer. Jooro. oC PhysioL 1902. Bd. 7 p. 423. 

') Levene, Zeitschr. f. physiol. Ch., Bd. 37, p. 527. 

«) Schmidt-Nielsen, Hoftneisler's Beilrftge, Bd. 3, 1902. 

') loneSy Zeitschr. I physiol. Ch., Bd. 41. 1904, p. 101. 
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KJieHHOBOft rpynnu, KOTopua noATBopAHJiHCb vb nocji'bAHee BpeMa 

PHA0M1> H3CJI'J^j|0BaHift ^). 

Bechamp ^) 6bijii> nepBUMii, KOTopuft npH HacTaHBamH ApoxcHceA 
Bi> Kpeo30THoft BOA'b; Ha6;iK)Aajii> HapHAy ci> npoAyKxaMH pacaaAa 
6'bnKOB'b noflBJueHie cojied ^oc^opnofL khcjioth. 

3dLTbwb Schutzenberger ^), 6ojibineio lacTiio, BUAepHCHBaB 
ApoHOKH TaK»ce Bi> KpeoaoTHOft BOA^i^, HaxoAHJii> KcaHTHHi>, reno- 

KCaHTHHl>, ryaHHHl> H (t)OC(|)OpHOKHC;iIiIH COJIH. 

TorAa KaKT> Schutzenberger bt> aTOMT> paajioweHiH BHA*Jn> 
npoHBJieHie HtHBHeHBoft A'^HxejibHocTH ApoHcxcefi, Salkowski ^) Bnep- 
Bbie npaBHJibHo noHH;!!., hto npa dTofi nocTaHOBK'i^ onuTa mbi 
HM'feeM'b A'^o C7« dH3HMaTHqecKflMi> npoueccoM'b, cb caMonepeaapH- 
BaHieMi>. 

HacTaHBafl apohcwh ct* x.iopo(|)opMeHHOft boaoA npH 38 — 39% 
BT> TeieHiH 2 — 3 AHeft, OHt Mon> KOHCTaxapoBaTb, KaKT> h Schutzen- 
berger, KpoM'6 noflBJieHifl npoAyKTOBi> pacoaAa 6'bJiKOB'b TaKHce npo- 
AyKTu pacnaAa HyK;ieonpoTeHAOBi>, nypHHOBUA ocHOBaniH. 

B-b KOHTpoJibHfaixi> npo6axi>, ta'^^ apoh{)kh npeABapHxejibHO 6bi;iH 
y6RTbi IV^ nacoBbiifb Harp'bBaHieM'b napoirb, dTH ocHOBanifl hoh^ho 
6biJio o6Hapy>KHTb To;ibKO nocji'fe l-nacoBoro KHnHHenifl cb I^Iq. 
H2SO4. 

HafiAeHHoe aBTopoM'b cboActbo H-kKOTopuX'b Ben^ecTBi), KaKi>^ 
Hanp. HceJiaTHHbi, npennTCTBOBaTb ocancAeHiio KcaHTHHOBbixi> T^feji-b, 
oepeBOAHTb HXi) Bi) cKpbiToe cocTOflHie ycJioHCHiierb TOJiKOBaiiie ero 
onbiTOBi), Tiwh He Meir&e Ha ocHOBaniii hxi* aBTopx .saKjnoHaerb^ 
qTO AOJDKHa cyni;ecTBOBaTb dHBHMa, KOTopan, bo nepBuxi), pasjia- 
raex'b HyiweHH'b, bo BTopbixTb ycTpaHflerb BemecxBa, npenHTcxByiomiH 



*) C;rb;iyeTT> aair&THTb, hto bt> JiHTepaTyp* aBTopu nocTOHHHO cM'feniHBaioT^ 
3 pi;3K0 pasjiHHaiomHxcfl HBJieHiii: caMonepeeapueauie (autodigestion, Selbstver- 
dauung), t. e. nocMepTHoe pasjiOTKeiiie co6cTBeHHE>ixi> aemecTB-b cbohhh sse 8H3H- 
iiaMB, c<iMo6pooicen%e (Selbstg&hning), t. e. BUA'^eHie CO' h o6paaoBaHie ajiKO- 
rojifl Ha cHen, codcTBeHHux-b Bemecxei kji'I^tkh, to.t(x)aKie (inanition), t. e. npH- 
HCBBHeHHoe noTpe6jieHie opraHHSMOH'L. 6;iaroAapfl OTcyrcTBiio DHTaniH, TaKSXi* 
BemecTBi>, KOTopua HopMa;ibHo He noTpe6;ifliOTCH. 

IlpHBOAA BA'^cb AaHHbifl o caMonepeBapHBaHlH, a H'k^KOJibKO Aajibme a 
•rojiOAaHiH ApoxcHcefl, a pyKosoACTByiocb BMeHHo 3thmh oopeA'feAeHifliiH, xota 6bi 
OHH y aBTopoBi> BHaHHJiHCb H iioAi* ApyrBifb HasBaHieai'b. Oco6eHHO «iacTO caHo- 
nepesapHBaHie HasbiBaercfl rojiOAaHieifb (Sclifitzenberger), a HHorAa caMo6poHce> 
Hieifb (Rutscher). 

^) SchiltBenherger, Die Gahrungserscheinungen 1876. p. 116. 

') Schilteenherger, 1. c. p. 108. 

*) Salkowski, Zeitschr. f. physiol. Ch. Bd. X11I, p. 506. 
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HenocpeACTBeHHOny ocamjiemfo KcaHTHHOBurb ocHOsaHift aimiaq- 
HbiM-b pacTBopoirb cepefipa. 

Ha6;iR>AaJiocb hmi^ TaKHce noHBJieiiie HeopraauqecKofk (t)occl>opHoft 
KHCJiOTBi. Taicb, OH-b Haine;ii>: 

^h HecrepHJiHaoBaHHOfl npo6'6 0,170 Mg2P207 

{HenocpeACTBeHHO ocaxcAeHHOft 0,085 » 
nocjit KHDflqeHiH ct, H2SO4. . . 0,095 

Bt noAoGHfaix'b xce onuTaxi> ci> caMoaepeBapHBaHieM'b bi^ TOJiyo- 
jioBofl BOA* Kutscher ^) MewAy npoHHMH npoAyKTaMH pacnaAa Ha- 
mejn> HyKJieBHOBUfl ocHOBaHia ryaHHHi> h aAeHBHi). CaMi> aBTopi> He- 
npaBRJibuo HaafaiBaeTt H3c;i'feA0BaHHbiH uwb HBJieHifl caMoepoHcenieifb. 

HaKOHeqi*, M. Hahn h Z. Geret^) AOKaaaJiH, hto noAo6Hoe caMo- 
nepeBapeaaHie HACTb bi, cboCoahoh'l ott> KJi'hTOKh cok*, BHAaajieH- 

HOMl> H31> ApOHCIKefl. 

OTHOcuTejibHO noABJieHifl npn 3x01113 HyK;ieHHOBfaixi> ocHOBaHift 

AaHHBIH BBTOpOB-b HiCKOJlbllO c6HBHBBbl. TOJlbKO Bl) 0AH0M1> CJiyHSii 

MOHCHO 6bi;io HenocpeACTBGHHbiifb ocaHCACHieM-b AOKaaaTb EX-b 6u- 
CTpoe noflBJienie h yaeJiBHeuie, B'b ocTajibHux'b see onuTax'b nepeAi) 
ocaHfAeHieM-b Heo6xoAHMo 6bijio (|)BJibTpaT'b KHnflTHTb Cb H2SO4, 
hto6h yAajiHTb npeAnoJiaraenwH npenaiCTByiomia ocaMCAeHiio ae- 

U^eCTBa. XOTA aBTOpU pAAOM^b OnUTOBl) CA'b^aJIH Bd^pOHTHblM'b, HTO 

OAKHMii Bsi* TaKHXi) npcnHTCTByioiuHX'b Ben^ecTBii 6ujia yrjieKH- 
cJiora, OAHBKO OKOH^aTejibHo Bonpo(rb eu;e He BUHCHeu'b h yoorpe- 
6jiHBiiieecH BMH KHnBHenie ch khcjiotoA BcerAa Mor;io pasjiaraTb 
HyKJieHHOByio KHCJiOTy, HacTbfo nepemeAuiyio bi> (f>HJibTpaT'b npH 
caMonepeBapHBaniH h He CBepHyemyiocH npn Harp'^saHiH ci> yKcycnoft 

KHCJIOTOfl. 

Hao6oporb, AaHHwa 3THX'b aaxopoB-b OTHOCHTe;ibHO CMCxparo 
ooABJieniH neopraHRqecKOft ({)oc({)opHod khcjiotu oneHb onpeA'i^^eHHbi. 

Ohh HaiiiJiH, HTO B'b caMonepeaapHBaiomeiicfl coK'b, AOBOJibHo G^a- 
Hoifb Heoprai^iqecKOd P2O5, yme nepeax 1 ^lacb caMonepeaapHBaHiH 
6oJi±e H'feM'b ^/4 Bcero (|)oc(|)opa nepexoAHTb B'b 3Ty (t)opMy. OAHaKO, 
HecMOTpH Ha 3T0 TopasAO 6ojrbe dneprHHHoe paaJioHcenie, H'bwh B'b 
cnyia'^ nepeaapHBaHin ApoHCHteBUx^b Kjri^TOK'b B'b x;iopo(|)opMeH- 
HOfl BOA'fe, HacTb (t)oc(j[)opa, a HueHHO, Vs — V« ocxaBajiacb B'b opra- 

HHHeCKOfl 4)0pM't>. 



M Kutscher, Zeitschr. f. phys. Ch. Bd. XXX, p. 59. 
*) Buckner, Zymasegahrung p. 286. 
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T'h me aBTopu CTpeMHTCfl AOKaaaTB caoco6HOCTb ApoxcHcesoro 
coKa paBJiaraxb HyKJieHHu ewfi Goji'fee yd'bABTeJikHO, iipH6aB;iflH in> 
HeMy npeaaparb 6jiBffce neonHcuBaeiiaro ^HyiuieHHa^ (okojio 87o)- 

Hepe3i> 7 Anefl uocjrh npH6aBKH KoaryjiHri* orb Harp'faBaHiH 
6hiJi'h He3Ha<iHTe;ieHi>, h nacTb noBBHBmarocfl HeopraHH^ecKaro (})oc- 
(|)opa (okojio 100 mgr.) 6bijia necoMH'bHHO o6ii3aHa paBJioxcBBmeiiycn 
^HyKJieHHy" ^). 

.TaKit KaKi> dTHMH ooHTaMB (|)aKti> pBBJiomeniH HyKJieuHOBOft 
rpynofai npa caMonepeBapHBamH AOCTaTOHHO 6u;ii> ycTauoBJieHt, 
TO MeHfl uHTepecoBa;ii> tojibko Bonpocb, HacKOJiBKo ero mohcho 

06l>flCHATb A'bflCTBieM'b npOXeOJIHTHHeCKOfl 9H3HMU ApOHCHCeft, T. H. 

TpHncasbi. BbiflCHBTb aTO OTqacTH mohcho 6bi;io, H3CJi'bA0BaBi>, Ha- 
CKOJibKo 6MCTpo HAexT, pasjioMceHie HyKJieHHOBOfi rpynnu no cpa- 
BHemio CTb 6'knKaiiH. OxcTaerb jih paanoHcenie en, uptmeuii ocxaio- 
mificfl ocxaxoK'b A'i^JiaexcB Bce 6oraqe h 6oraHe 4)oc(})opHO& KHCJioxoft, 
KaKii 3X0 Mu Ha6;ifOAaeM'b npn A'^ftcxBiH xBiraqHux'b npoxeojiHXH- 
HecKHXii aHSHifb, nencHHa h xpaocRHa, ujib me xoai> pasjioHcemfi 
yKJiOHHexcH oxi> xHQRqecKaro npoxeojiHsa. 

Ann axoro 6faiJiH BSflxu 4 npo6u BsSojixaHHux-b npeccoBaHHbixi> 
ApoHCHceft: AB* no 50 cc. KaHCAaH h ab* no 25 cc, 4X0 cooxB-fex- 
cxBOBaiio npB6jiH3Bxe;ibHO 3 gr. cooxb. 1,5 gr. cyxoro B'j^ca ApoHC- 
Hcefi. OAHa napa npo6i> ocaHCAajiacb nenocpeACXBeHHO no Kossel'io 
AJiH onpeA'feJieHifl 6'bjiKOBaro P h no Illxyaepy ajih onpeA'feJieHifl 
npoxeHHOBaro N, Apyraa cxaBHJiacb s^h xepM ocxaxi> npe 50^. Hepe3i> 
4 AHH OHa dujia coeepmeHHO xaKHte anajiHSBpoBaHa, naK-bnepBO- 
HaiajibBBA napa. 

IIoJiyqHJiocb cJitAyiouxee: 





Bt> Haqajit 


nocA'b nepe- 


' 


onura. 


BapHBaHiH. 


ripoxeHHOBMft N B-b 50 cc. 

BtJIKOBMft P2O5 BT, 50 CC. . . 
p 

OxHomenie jt- 


160,7 mgr. 
58,7 . 
1 
6,4 


43,1 mgr. 
5,76 , 

1 

17 



TaKHMi) o6pa30Brb, 6iJiKowh ocxajiocb -.-, a 4)oc(})opa B-b hhxi> 

xojibKo jq nepBOHaqaJibHaro KOJinqecxaa. EjiaroAapn axoMy, oxho- 

. P 
niCHie ^- yMeHbniHJiocb hohxh Bxpoe, a ocxaBunecfl HenepeBapeHHbiMH 



*) Buckner, Zymasegahrung, p. 311. 
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6'kJIKH CTaJIH &bjJiU^e (}K)C(t>0p01l'B, Bl* npOTHBOnOJIOHCHOCTb Tony^ 

TTO MU Ha6;ifOAajiH 6u npe AhHCTBiH nencHHa hjih rpmiCBHa Ha Hy- 
KneonpoTeHAu. IlodTOMy, craHOBHTca oqeHb BtpoflTHbiirb, hto apohokh 
;iJiH paanoHceHifl cboiixi> HyKJieHHOBi» nojibsyiOTCH, KaKi> rpH6bi 
JUIH pa3;io»eHifl ny^Bxii, oco6uith (|>epMeHTOii'B — ayKJieasofi. 

OrHOCHTeJibHO paanoateHin npH caiionepeBapHBaHiH iiepHCTeMbi 
y MeHH noKa Hiffeerca TOjn>KO oahhi> oniiiTi> crb nepacTeiiod cnapHCB. 

C-b (|)yHTOBaro nyqKa CTe6jiefi npoAaxcHofi cnapxcH 6i>i;io cpi- 
aaHO 20,5 gr. BepxymeK'b bt» 1 cm. ajihhu, oh* HcreprM bt> cxynK* 
CTh BOAOft Bi> mHAKyio Kameay, nsi* KOTopoft aaaTO no 25 cc. bi» 
3p;ieHMefiepoBCKiH koji6u. OAHa H3i> UHrb narp-baaAacb ^/4 qaca Ha 
KBOflmeft BOAflHoft 6aH'fe, ouiasKAajiacb h sarfeirb o6'fa aocjrfe npe- 
6aBKH x;iopo(|)opMa bi^ BBObiTK-b 6fai;iB nocraaiieHU npB 34"^. Hepe3i> 
7 AHefi x;iopo(f>opirb 6uai» OToraaHi. Ha KHnamefl BOAaHOft CaH'b, 
HCHAKOCTb 0T(j[>BAi>Tp0BaHa H ocasKAeHa MarneaiajibHOft CM'bcbio. OKa- 
3ajiocb HeopraHB^ecKaro P2O5: 

Bi> KHnaqeHofi Ko;i6'fe 13,6 mgr. 

Bi* HeKHnaqeHOfi „ 51,2 „ 

TaKHMi* oCpasoifb, h 3A'6cb TaKaa cBJibHaa npaCbiJib Heopra- 
HHHecKBrb (f>oc(t)aTOB'b Hor;ia npoHsodTB TOJibKo aa cneTi) pasjio- 
Hceniii HyKJieHHOB-b opH A'bficTBiB HyKJieasu. 

3tbmh onuTaMB AOCTaTosHO onpoBepraexcH MH'feHie o6i> oco6eH- 
Hoft, no cpaBHeHiK) ci> 6'b;iKaMH, CToflKOCTB nyKJieBHOBOft rpynnu. 

Ohh CTOflKB TOJibKo 00 oTHomeHiK) Bi> neocBHy, TpancBHy h 
Boo6me opoTeojiBTB^iecKBM'b <|)epiieHTaiii>, hto, Koneqno, bhoah'^ 
noHHTHO, TaiTb KaiTb HyRJieHHOBaH KBCJioTa BemecTBo no cBoeiiy 
CTpoeniio booah* orb d-fejiKoai) OTJiBHHoe. 

Hao6opoTi>, Hafl6oAike croiKa npa caMonepeBapBBaHiB no ot- 
HomeHifo kt^ co6cTBeHHbiirb aH3HMaMi> Ta lacTb 6'kaKOB'b opra- 
HHBiia, KOTopaa o<ieHb 6'bAHa ({)oc(t)opoM'b b bo BCHKOirb cjiyndck 
He opeACTaBAHerb co6ok) HyK;ieBHOBi>. Oqenb HHrepecHO 6biJio 6bi 
rb dyAyniBX-b BscAtAOBaHiax'b cpaauHTb arn t'bjiKiA Cb tj^mh, ko- 
Topue ocTaioTCfl HerpoByTbuiB npn roAOAaHiB bo apeMfl npopocTanifl. 

HTaKi>, Mbi npBxoABM-b Kh aaKJifOHeHiio, hto bi> opraHBSM'fe 
BWbtOTCH ocodbiH 3H3BMi)i, cnoco6Hbifl pBdAaraTb HyKJieHHoayio kb- 
cjioTy nocAik cMepTB Rjr6TKB. A pa3i> KA^TKa Bbipa6aTbiBae'rb 
cneixiaAbHbiH cpeAcraa aah paanoHceHia HyKJieHHOBOft rpynnbi, 

Tairb, FA* OHB CKOnJIfllOTCH, TO eCXeCTBGHHO OIKBAaTb, HTO OHa 
3THMH CpeACTBaMH A'bACTBBTeAbHO nOJIbByCTCfl B npB MCB3HH, T.-G. 
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HTO paaJioHcenie dToft rpyiinu jifkAcTBETeJihBO Hirfeerb M'bcTO bt> 
o6ii'feH'fe BemecTBt. 

Hto aTo Taicb h dueaerb, noKasEJBaiorb cjrbAl^ioiine (^BKThi. 

Yme AaBHO Salomon^) HameJTb, qxo npn npopocxaHiH Lupinus 
noflBJiHiOTCfl KcaHTHHOBbifl ocHOBaHia» B-b cbnenax-b coBepmeHBo 
oTcyrcTByiomifl. TaK'b, 100 gr. npopocTKOBi> ch eme HeoKpameH- 

HUMH CtlfflAOJIRMH AaJIH 0»2 gr. KCaHTHHOBUrb OCHOBaHift, TorAa 

KaKi* Bi> 500 gr. (tj^mhh'b ne 6iii;io h cJitAOBi. hxi>. TaKHce HamejTB 

OHT> HXT. BT> CyXOMl> COJIOA'fe. 3tII AaHHHfl 6u^H nOTOM-L HOATBepHC- 

AeHM Schulze h Barbieri ^). 

KpoM-b Toro Schulze h Bosshard *) HamjiH HyKJienHOBUfl ocho- 
BaHifl H BepHHHi>, OTmenjiHiontift npH KHnflieHiH ci> HCl ryaHBHi> ^), 
Bi> oneHb MHorHXi> paaaHBafontexcfl opraHaxi>. TaKi>, ouh yKasu- 
BaiOTb Hxi> Bi> MOJiOAux'b KJiy6Hflxi> KapTO(t)e;iH h caxapHofi cBeimu, 
Bi> npopocTaiomRxi) no6'ferax'b KJieHa h nAaxaHa, bi> Kop'6 B^Tsefi 
njiaTana, bi> npopocTKaxi> h mojioauxi> pacreHbHuax'b JiyniiHa, TbiKBbi, 

OBCa, BHKH, B-b MOJIOAOfi TpEB'b H M0A0A0H1> KJieBep^. 

HaKOHeu-b Merlis ^) noATBepHCAaerb xaKHce npHcyrcxBie KcaHXH- 
HOBbixi> ocHOBanifi bi> 15-xh AHeBBbixi) npopocxKaxii Lupinus, a 
IlpaHHniHHKOB'b*) HaxoAHXT. Hx-b BO Bce BpeMH pocxa Vicia sativa 

KaKlk Bl> dXiOJIRpOBaHHUXli, TRKb H SeJieHblXl) npopOCXKaXl> BOJIOXb 

Ao UB'txenifl. 

K-b xoiiy >Ke npHxoAflX'b Th. Weevers und C. J. Weevers ^), 
Bacji'^AOBaBuiie MHKpoxHMHHecKH pacnpocxpaueHie h noHBJieHie Me- 
xujiHpoBaHHbix'b nypHHOBbixi> ocHOBaHifi Ko4)eHHa H xeo6poMHHa. 9xh 
coeAHHeHiii noHBJiflioxcfl BcerAa bii MOJioAbix'b pacxyniHX'b nacxax'b 
H nocjvb OKOHqanifl pocxa ohh o6uKBOBeHHo BCHe3aioxi>. 

KoBe^Bo, ({)aKxi3 cyniecxBOBaBiB cBo60ABbixi> ayKJieBBOBUxi* ocho- 
BaBifi cxoJibKO me roBopBXi> aa noBBJieBie bxi* 6jiaroAapfl paajio- 
HceBiio ByKJieBBOB-b, CKOJibKo H aa BenocpeACXBeBBufi bxi* CBBxesit 

nodxoMy, 6o;i'i^e y6'i^ABxeJibBi)i 4)aKXbi, yKasbiBaionxie, ^xo bi> 
MepHCxeH'fe BOflBjiaexcH CBo6oABaH (})OC(j[)opBaH KBCJioxa, Koxopaa bt> 



•) Salomon, Du Bois Archiv 1881, p. 166, 361. 
2} Schulze n. Barbieri, Journ. f. pract. Ch. Bd. 27, 1883, p. 358. 
') Schnhe u. Bosshard, Zeitschr. f. physiol. Chemie Bd. IX, 1885 p. 437, 
TA* npHBeacHa JiHTeparypa o HaxoHCAeniH KcaHTnHOBUxi> ocHOBaHid bt. pa- 

CTeHi/IXT>. 

*) Sehulze n. Bosshard Zetsclir, f. physiol. Ch. Bd. X, p. 80, ib. 326. 

^) Merlis, Landw. Versuchstat. XLVIII, p. 419. 

«) PrianischHiJcoff, Landw. Versuchst. 1895, p. 247. 

') Nalunviss. Runcischau 1904, p. 8. 
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dTOft TKaHB, KaKl> Mfal BHA'bJIH, • B'fepOflTHO, OOqTH BCKillOqHTeJIbHO 

CBflaaea bi> HyKJieHHOBoft rpyan'i^. Vme HHKpoxBMiaqecKoe HSCJid^AO- 
BaHie pacnpeA'^JieHifi (})0C(f>aT0B'b bi> cbuensLX'h Vicia Faba h Phase - 
olus multiflorus noKasHBaerb, qxo e^ HaqaJi* npopocraHiH peaKuin 
Ha cBo6oiiHiiie ()>oc(|)aTBi noflBJifleTCA KaKi> past noAi* MepHCTeMofi, 
cnanajia KopemKa, a noxoM-b^ noqeHKH. Bt> tobtl, hto cioAa (j)o- 
c4)op'b He npBTeKaerb h3i> cbMHAOJiefi, mohcho y&feAHTbCA, ec;iu 
HXT* npeABapHTSJibHo AO Ha^ajia pocxar yAa;iHTb. TaKi> aa n^opocx- 
KaxT> Phaseolas multiflorus, Sinapis alba, Heliinthus annuus h Vicia 
saliva, jiRn]eHHbixi> cJ^MHAOJieft h pocniHX'b B'b BOAHOd hjih necnaHoil 
Kyjibxyp'b 6e8T> ({)oc(|>opa, mohcho 6bi;io Aocxnqb xoro, hxo bc* nacxH He 
oGHapyHtHBajiB HeopraHH4ecKaro (t)oc(t)opa 8a HCKJiioqeHieM'b, oAHaKO, 
MOJiOAux-b qacxefi, pasBBBafomnxcH b3i> uepHCxeiiaxHqecKoa xKaHB. 

TaM-b, TA'b BepxyuieqHan no^Ka OTMHpaJia b pocx-b nepeAasaJiCfl 
6oKOBbiMi> noHKaMii, B-b nocji'6AHHXi» xoxnacb noABJUiJiHCb npencAe 
SA'bcb oxcyxcxBOBafimie 4)oc4)axbi. OqeBHAHo, pocxi> MepHcxeMa- 
TBqecKOfl KJi'fexKH BcerAa conpoBOHCAaexcH pacuaAOMi* 4)oc(j)opo- 
opraHHqecKBxi> coeAHHCHift ^). 

3x0 Hce noAXBepAHJTb SaJi-feccKift ^), onpeA'ftJiflfl Ko;iBqecxBo etjiKo- 
Baro P npH pocx* oxp-fesKOBi, BepxyiueKT, Vicia Faba. Ha 48—56 Bep- 
xyineK-b oht^ nojiynHJi'b y6u;ib ero B-b 13,2 — 18,4 mgr. btj bba* 
Mg^P^C. TaK'b KaiTb nepHcxeMa, KaKi* mm Bwme bba*Jib, noqxH 
eecb CBofi (t)OC(|)op'b coAepHCHXii bi> bba'6 HyKJieonpoxeHAOB-b, xo 9xbmh 
onuxaMH AOKaauBaexcH hxo bi^ Hefi pacnaAi> HyKJieonpoxeBAOBi) 

A'i^ftCXBBXejIbHO npOBCXOAHXli. 

Bi> }KBBOXHofi ({)H3iojionB (|)aKXi> paajiOHceHifl HyKJieonpoxeMAOBi} 

B-b H<BB0fi Kn'bXK'fe, HOBBABMOMy, He nOAJieHCHXl. COMH'l^HilO. ITpH 

HCKyccxBeHHOMTj KopHJicHiH HyKJieHHaMH, Bi> MOH* xoxqacT. nOBBI* 
uaexcH KOJiBqecxBO nypBHOBbixi> ocHOBanifl h HeopranBqecKaro 
<})oc4)opa '*). Ho HeaaBHCHMo oxt. sxoro MoryxT> pasjiaraxbcfl xaKwe 
HyKJieBHbi, npBHaAJiencamie caMBHii K/iiixKaM-b. TaK'b, Nemser ^) no- 
jiy^HJi-b HiKOxopoe yKasanie Ha axo, HaflAfl npa rojioAaHiH Mwiuefi 
6o Bcfexi) opranax-b SBaqaxeJibHyio y6bijib d'bJiKOBaro P. Eii^e onpe* 
A'feJieHH'fee roBopaxi aa 3xo pa6oxbi Burian b Schur'a^), KOiopue 



*) Iwanoff, lahrbticher f. wlss. Botanik. B. XXXVI, 1901, p. 355. 

«) W ZalesJci, Ber. d. d. bot. Ges. XX, p. 426, 

*) Stein itZy PflQi^er's Archiv Bd. 72, aji'bcb ace npeeeiieHa JiHrepaxypa no 
axoMy Bonpocy. 

*) Nemser^ Arch. d. scienc. biolojjiques, t. VII, 1899 p. 221. 

^ir) Burian u. Schur, Arch. f. ges. Phys., Bd. 80 p. 241, Bd. 87 p. 239; 
Burian m. Ball, Ibidem Bd. 9i, 1902p. 336. 
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pa3JiHHaiOTi> nypHHOBuB asorb mohh a3KoreHHaro h dHAoreHaaro 
npoBCXo>KAeHifl. IlepBufl bhochtch bi> opraHH3Mi> Bwbcrb ch oh- 
me£k, KOJiBHecTBO THe nocjrbAHflro He aaBHCHTb on> nHTanifl h 
npoAOJiHcaeT'b suji'hJiHTbCH bi> nocTOHHHOiii> ji^iH AaHHaro hhah- 
BHAyyMa KOJiHqecTB'fe npH nojiHOM'b oTcyTCTBid nypHHOBaro aaoTa 
Bi> nHiu-B. dra qacTb nypaHoaaro N noflBJiflexoi HCKJiioqHTe;ibHO 
Ha cqeTi> pacnaAa KJi'J^ToqHuxi> HyKJieoapoTeHAOBt. 

Men^e onpeA'feJieHHUH yKaaamfl no;iyHeHiii npH MHKpoxBMH<ie- 
c^HXii H3c;i'J^A0BaH]flxi> flAepi> npe rojioAaHiH KaKi> pacTHTeJibHux'b, 

TaKl) H aCHBOTHUXl> odlieKTOBl*. TaKl* KaiTb flApa H XpOMaTHH'B, 
B'ipOflTHO, COCTOHTl* He H31> 0AHHX1> TOJIbKO HyKJieHHOBl), TO, KO- 

He^Ho, yBejiaqenie hjih yMeHbuieme Toro h Apyroro HenocpeAcxBeHHO 
He roBopHTi> HH 3a, HH npoTHBi* pocnaAa HytueHHOB-b ^). 

EcJii! Bcb dTH BbimenpHBeAeHHUH AaHHUfl roBopHT'b 3a to, hto 
btj BMciuHXT, pacTeHiflX'b, KaKTj H y rnHBOTHbixi), pacnaAT* HyKJieo- 

OpOTeHAOBl} npOHCXOAHTli, TO OTHOCHTeJIbHO HBSnJHX'b, aCOMaTO({>H- 

T06i> H BM eHHo eoraxuxii HyKjieonpoTeBAaMH ApoHCHceft cymecTByfOTi> 
aKcnepHMeHTajibHbiH AanHbiH) KaKi> 6yAT0 yKasuBaionxiH, hto opn 
rojiOAaniH exu HyKJieBHOBan rpynaa ocraeTCfl neTpoHyTofi. 

3th AaHHbiH roJioAaHiB ApoHCHced npHHaAJieHcarb Kossel'fo ^) h 
3aT'feii'b ero yqeHHKy Lehmann'y ^), xoxa eme panifee B^champ, 
Schutzenberger (1. c.) h Nageli *) CHHTaJiH, hto ohb bt> CBOHX'b 
oobiTaxi) BM'l^iOT'b uf^jio cb rojiOAaHieMi), ho Ha caMOMi> H<e jifbjvhy 
KaK-b Bume 6u;io CKasano, e-b hbxi> aBTopu BM'knB A'i^^o TOJibKo 
ci> nocnepTHUMH HBJieHiflMB caBonepeBapHBania. 

Kossel 6paJi'b OABHaKOBbia upo6fai ApoHc^Keft b CTaBBjrb nx'b 
Cb HBCTOfi BOAoft Ha KopoTKifi cpoKi> npB KOMHaTHOfi TeMHepaTypd^ 
H npH 38^, npHHeMi) 6o;ibmBHCTBO KJi'feTOK'b ocTaaaJiocb HCBBbiMH. 

OnpeA'b^nflJiCH o6ii^id b 6'tJiKOBbifl P, opBHeMi) 6h;ib nojiyHeubi 
cjrbAyiomiH KOJiBHecTBa e-fejiKOBaro P B-b ^/o ox'b o6maro P. 

KouHaTHaH TeMnepaTypa 38^. 

J\o roJioAaniH a) 60,8<^/o 54,4^/o 

b) 58,37o 

a) Hepe3'b 20 h. 48,1 
Ilocjii rojioAanifl nepesij 48 h. 54,6^/o b) „ 44 „ 43,9 



*) JlHTcpaxypy cm. Zimmermann, Die Morphologic und Physiol, d. pflanzl. 
Zellkernes. Jena 1896. 

Cm. xaKHce Lukiamff] Arch d. scienc. biol. T. VI .4 1, 2, T. VII p. 168. 

*) Kossel Zeitschr f. physiol. Ch. Bd. 7, 1882, p. 7. 

') Lehmann. Ibidem Bd. », 1885 p. 563. 

*) Nageli und LoeWy Journ. f. pract. Ch. 1878 p. 404. 



— 91 — 

Ha ocHoeaHiH smx-h aH(})pi> aBTopi* 8aK;iioq0Jii>, hto paaJioHcenie 
6'knKOBaro P, KOTopud ohi> TaKHce npHHiijn> no<iTH cnojuia npH- 
HaAJieHcan^Hifb ^lyicneonpoTeHAaM'B, HAeTi> o<ieHi> MeAJieHHO h noTOMy 
HyKJieonpoTeHAi* He noHceri* 6uTb pesepBHUifB aemecTBOirb, Ha- 
CHerb KOToparo HCHoerb roJioAaiontift opraHHSifb, 4to ero ({)yHKuifly 
KaKi> (f>op]iaTHBHaro eeniecTBa, neaocpeACTBeHHoe ynacxie bi> no- 
cTpoeniH TKafnefi. 

Ilocjrb 3Toro Lehmann noBTopHJii> oth onuru ci. irbJibK) npo- 
cjrbAHTL HsiffeHeHie cKpuTuxi> Bx HyKJieHHaxi> nyKJieHHOBurb ocho- 
BaHift npH rojiOAamH, ho npHUieAi> ki> npoTHBop'b4HBiiiM'b pesyjibTa- 
Taifb. Ohi> aHajiHaHpoBajTb: I) cB'i^HdH apoxchch, U) CTOflBmin ci> 
AecTHJijiHpoBaHHOfl BOAOfi npH KOMHaTHOft TeMnepaTyp'b, III) toskc 
npH 38^40^ 

IIpH anaiiHS'b apohchch pa8Jiara;iHCb 0,5^/o-ofl H2SO4 npH 3-ri> 
nacoBOM-b Harp^BaHiH bi> HaaHHOBOifB KOTjrb, h aarbifB, nocjrb 
ocaHCAeHifl 6apHT0iii>, bi> ({>uAi>Tpa'rb onpeA'bJiHJiHCb KcaHTHHOBua 
ocHOBBHiH. TaKHMi> o6pa30iii>, OTA'&neHifl CBo6oAHbixi> ocHOBaHift orb 

CBfi3aHHbIXl>, nOBBAHMONy, He npOHBBOABJIOCb. 

1-H cepifl onbiTOBi}. 

I. II. III. 

rHnoKCEHTHHT, . . . 0,2101 0,2188 0,0212 

ryanem, 0,0902 0,0140 0,0123 

KcaHTHH-b ...... 0,0731 0,1201 

2-flCepin OHHTOBT.. 

rHDOKcaHTHHT, . . . 0,1606 0,1736 0,0239 

FyaHHH'b CjrbABi* 

KcaHTHHT, 0,0383 0,0509 0,1337 

. KaKi> BHAHO H3T> TadJiHObi, Bii AByxi) pflAaxi» oabiTOBi> peayjib- 
Tarb no;iy4H;iCfl ajih ryaHHHa npoTHBop'feHHBbift. Ajih KcaHTHHa bi> 
TOifb H ApyroiTb cjiyna'b 6buio HaftAeno aHa^HTejibHoe yBejiBHenie, 
npB 38 — 40^ H KOMHaTHOft TeMnepaTyp'6, a ajih rBnoKcaHTBHa, Hao6o- 
poTb, yMeHbnjeHie. HecnoTpH na 3to, aBTopi> HaxOAHTb bosmohc- 
miM'b saKJiioqHTb: 1) qro opn KOMHaTHOfi TeMnepaTyp-J^ b3i> HyKJieH- 

HOBT> OCBOGoaCABfOTCH TOJIbKO CJVkHU (Spursn) HyKJieHHOBMXTi OCHO- 

aanifi h, TaKBM-b o6pa30Mi>, BsrAflA'b KosseFfl na HyKJieHHU noATBepm- 
AaeTCH, 2) HTonpH38 — 40® KOJiHHecTBO rHnoKcaHTBHayiieHbmaeTCfl. 
a ryaHHHa h KcaHTBHa yBejiH^BBaercH. 
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Ci> T'bxi nop-k Re 6faiJio cafbndiBo nonuTOKb nepeHdCJi-^AOBaTb 
dTOTL Bonpoci), no^ieiiy iiH'fe Kasajiocb neoSxcABMuifB nocTaeHTb 
onuTU, 6oJvhe p'bmHTejibHo roBopnmie aa hjih npo'VfiB'b cTofiKocTH 
HyKJieonpoTeHAOB'b BHyrpHHCHBoft kji'^tkh Apo^oKen. 

TaKi> KaKi) Bi) npeAUAyniHX^ oni)iTaxi> asTopaiiH He 6u;io o6pa- 
n^eHO BHHiiaidfl Ha ycjiOBiH > crepHJibHocTH h, r;iaBHoe, na to, A'bfi- 
CTBHTeJibHO jiH ApoJKWH To^iOAajiH, T, e. noTpe6;iflJiH CBOH peaepBbi, 
TO fl pbmajvb noBTopHTb hx7>, o6paTHBi> BHHMaHie na 9th ABa 06- 

CTOflTeJIbCTBa. 

TTepBbifi onbiTis euji^b npoA'&JiaH'b ch qacTOJI Kyji|>Typofi hhhc- 
BBx-b nHBHMxi> Apo}K»efl ci> MocKOBCKaro Tpexropnaro IlHBOBapeH- 
Haro 3aB0Aa. 

KyjibTypa Bejiacb s-b IV2 JiHTpoBOM'b cocyA*, CHa6H^eHH0irb y 
AHa Ty6yjiycoMT>, qepe3i> KOTopufi npoxoAHJia HaornyTafl Tpy6Ka, 
CHapyxOi CHa6>KeHHaH KayqyKOBofl Tpy6K0Jl ch saHCBMOM'b, oKan- 
HHBaiomeflcH CTeKJiflHHoft Tpy6Kofl Cb BaTOfl. BjiaroAapH onacHOCxB 
CTepHJiHsaniH napoMis cocyAa ci> TyCyjiycoMis, ohi> 6hiJi'b npoMbrrb 

1 7o 4>0pMaJIHH0Ml> H CTepUJIbHOft BOAOfi, npH^ieMl, KOHeHHO, HCHA- 

KocTb BbinycKaJiacb qepesi) Tpy6Ky ch BaToft. 

SaT'feii'b, B'b cocyATj 6Mjn> Hajinrb 1 L. cTepHJiHSOBaHHaro pacr- 
Bopa cji'^Ayioiuaro cocxaBa: 

150 gr. caxapo3u 

20 „ nenTOHa Witte 

25 „ KH2PO4 
8,5 , MgS04 

1000 . BOAM. 

K'b 3T0My pacTBopy 6mjio npHJiHTo 50 cc. KyjibTypH Apowwefl 
B'b uHTaTeJibHHX'b coJiHX'b Cb caxapoin> h nenTOHOMT, h cocyAt 6hijn> 
nocTaBJieH'b npH 20° C. 

Ha 11 -fl AeHb BbiA'bJieHie yrjieKHCAOTU coBepmeHHo K0H>fH;iocb h 
ApoTKHCH cxajiH ocaHCAaTbCH Ha AHO. HTo6bi ycKopHTb ocasKAenie h 
3aiieA<'iHTb npouecci) ABixanifl, cocyji,'b 6brjii> nocTaBJieH'b npH 2° h 
qepeaii cyTKH, KorAa apowhch coBdbii'b OTcfejiH, npoapaqHan >kha- 
KocTb cjiHTa HepesT* Tpy6Ky, a B'b cocyAT* BJiHTa cxepHJibHaa oxJiaHc- 
ACHHafl Ao S*" BOAa (1 L), KOTopan CHOBa nocji'fe oTCTaHBanifl cihth. 
IIpoiibiBaHie BOAOd 6biJio eme paax HOBTopeno h TorAa 6ujio npH- 

JXHTO 350 cc. BOAU, B'b KOTOpofl AP09K>KH pa360JlTaHbI BTh paBHO 

H'^puyio CM'bcb. 

3aT'feMi> qepes-b Tpy6Ky 6hjih cnymeHH B'b M'fepHUH Ko;i6oqKa 
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iipo6i>i AJiH onpeA'faJieHifl C^Koearo P, N h, cyxoro wbca. wh Ha^ajibHofi 

CTaAlH. 

OcraJibHaH sKHAKOCTb nocTaejieHa npe 32"" h «]epe3i> 3 ahh Ta- 
KHiii> Hte o6pa30M'b fiwiH B3flTbi eme pasii npo6Bi. HaKOHem>, cn±' 
Ayiouiie 20 AHefk KyjiBTypa croHJia npe KOMHaTHoft TeMnepaTypt n 
Ha 24-d AeHb (y^h Haq&aa onura 6ujih BSHTbf nocjrbAHin npo6ii. 

AHaJiaa-b Aa;ii> cjrbAyiomie pesyjibTaxbi ^): 

Ho rojio;iaHifl. Ilocji'fe roiojiaHifi. 

Cyxofl (npH 100°) 

B-bc^ 25 cc. . . 0,1365 gr 

ITpOTeHHOBLlfi N BT* 

, 25 cc a) 9,8 mgr. 1 g g mgr. '^>^ "^8^' 1 7,45. 

b) 9,8 , P 7,3 „ I ' 

B'feJlKOBblfl P2O5 B-b 

50 CC a) 5,2 . I 5 Q 3,5 „ 1 3 45 

b) 4.8 „ 1 3,4 , 1 

OTHomenie -i^r 



N 9.8 11,6 

KaiTb HOHCHO BHA'&Tb RSI) Ta6jIHnU, npOHCZOAHTl> HeCOMH'bHHOe 

pa3Jio»ceHie 6'6;iKa. npH6jiH3HTejibHo 207o nepBOHanajibHaro Ko;iH«]e- 
CTBa 6^jiK0B'b paspymaeTCH. 

rioA'b MHKpOCKOnOMl> Bli KJl'bTKaX'b 6bIJI0 daM'JkTRO yBCJIHHeHie 

aeHTpajibROft BaKyojiH Ha cierb nocr^HHaro c;ioh njiaaiibi. Cnopo- 
o6pa30BaHiH ne 6biJio. 

OTHOCHTeJibHO 6'bJiKOBaro P saM'feqaercH TOHce, ^to yme paHbme 
MHOK) 6bi;io saM'feqeHO npH ro;iOAaHiH Vicia h caMonepeBapHBaniH 
ApoHOKeft: 0Hi> oTiaenjifleTCfl Cucrpte, whwh pa3;iaraeTCH cam* 
6'hJiOKbf 6;iaroAapa qeuy, bi> o6iueM'b, 6'hjiKE kji'j^tkh craHOBflTCfl 
&bjlTibe ^oc^opowb. 3to BupaxcaeTCH HarjiHAHO B-b vMeHbineHiM 

P 
OTHomemfl ^. 

BTopofl oQBiTb tujvh npoH3BeAeH'b cb HHCToft KyjibTypod aJIKO- 
rojibHbixi> ApoHCHcefl J6 128 Lindner, nojiyqeHHBix'b orb KpajiH, 
H3i>nparH. Hto6£I nojiYHBTb 66;ibiniH KOJiHqecTBacTepH/ibHbix'bApoac- 
acefl, H^Mis BT> npeAUAymeMi onwrfe, h npHHy»cAeH'b 6burb onepn- 
poBaTb Cb 6ojiba]]Uii> KOJiHnecTBOM'b KyjibTypaofk hchakocth, noqeiiy 
nocxyna^'b cji'bAyiomuM'b o6pa30Mi>. 



') IIpoTeHROBbifi N onpeA'b;iJiJiCH no lllTynepy, 6'knKOBiiifk PsOs no Kosserio 
(cm* I rjiaBy). 



94 



B'b K0Ji6y A (cm. nepx. 2) Bifi^CTHiiocTbio bi> 5 L. b;ihto 4 L. 
nHBHoro cycjia ct> nHBoeapeHHaro aaaoAa, pa36aB;ieHHaro ao 8, 5^/o 
Balling. Fopjio koji6ii ojiotho saKpuBaaiocb BaTHoit npo6KOfl, Hepe3i> 
KOTopyio npoxoAHJia Tpy6Ka, HBorHyraH KaKx noKasaHO na pHcyHirb, 
B'B HHHCHeM'b KOHqi OTBepcTie Tpy6KH noAHHTo BBepxi>, HTo5u npH 
BBiTeKamH hchakocth, Toin> en, no bo3Mo»(hocth, MeH'be aaxBaTu- 
Baji-L ocaAKa. Ha Apyrod KOHem> en HacasiceHa AJiHHHaH KayqyKOBan 
T'py6Ka> sanHpaioii^aACH 3axcHM0Mi> a h oKaHqaBaioiiiiaiicH KopoTKOft 
CTeKjiHHHofi Tpy6oqKoft b, KaynyKOBOfi c h creKJiHHHOd npo6Koft d. 
3Ta K0Ji6a 6ujia npeAHasnaqeHa HCKJii04HTe;ibH0 a^h crepHJiHsaaiH 
cycjia. nepeAi> T'bM'L, KaKi> cTaBHTb ee B'B cTepanHsaTop'b, HyHCHo 




HepT. 2. 

BTHHyxb HCHAKOCTb B'b Tpy6Ky, H sanepexb ee CTeKJiHHHOfi npo6KOfi, 
TaKi>, HTo6bi no oKOHHaHiH CTepHJiHBauiH oHa Morjia Hrpaxb po;ib 
CH4)0Ha npH cjiEBaeiH c6po9KeHHoft hchakocth h npoMbiBHux'b Bojyh, 
llocjvb cTepHJiHBaiiiH B'b TeqeeiH 3-x'b AHefi, KawAUfi pas'bno 3 qaca ^), 
aa AH'b BcerAa dohbjihjich 3HaHHTe;ibHHfi ocaAOicb, KOTopufi Mirfe 
6biJio He}KejiaTejrbHO npHM'baiHBaTb Kh KyjibTyp'b ApoHtweft, noqeny 
H H BbiHyHfAeH-b 6biJi'b crepHJiHSOBaTb cycjio B'b oco6oft K0Ji6t. 
JIjih KyjibTypu me jspomme^ 6biJia BSHra coBepmeHHo raKan tub 
Ko;i6a B B'b 5 L., BaKpurafl aaTHOfi npo6Kofi, Hepeai. KOTopyio 



') OpH MeB^e npoAOjnKHTeJibHOM'b Rarp'bBaHiH MOHcerB ee bch )Kii;iK0CTb 
nporp^TbCH flo 100*^. 
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npoxoAHJiH 2 TpySKU, oahe KbpoTKaa, Apyraa TaKan H(e, keki* B'b 
K0JI&6 A. KopoTKafl dujia saMKHyra ryTTanepneBofi Tpy6Kofi f 
ch creKJiflHHOfi npo6Kofi e, a AJuaHHaa oi^an^HBajiacb aaTHofi npo6- 

KOft h. 

Koji6a B CTepHJiH»OBaJiaci>, Kaicb A^ TpoeKpaTHfiiin> Harptaa- 
HieifB Bi> crepHJiHaaTop'b. 

nocji'6 oKOHqama cTepa^aaaiiiu cTepaJibHoe cycjio h3i» A nepe- 
BOAHJiocb Bi> K0Ji6y B. Ilpa ^lowh saH^Bifb a sanapajica, creKJianaa 
iipo6Ka d ch KayHyKOHi> c a npo6Ka d caaManacb a CTeKJiaaaa 
Tpy6Ka h coeAaaajiacb ci> KayqyKOBod Tpy6K0fl, Koaeqao, ci> co6jiio- 
AeaieM-b o6uHHbixi> npeAOCTopoxcaocTefl CTepaJibaoft pa6iOTiii. KorAa 
Tanairb o6pa80in> Ko;i6a A Oujia coeABHeaa ci> KOJi6ofi B^ nepaaa 
cTasBJiacb saaHBTeJibBo Buine BTopofl, OTKpfaiBa;ica aaacBM'b a h 
cycjio ocTopoHCBo, ae sazBaTbiBaa ocaAaa co Aaa A^ nepe^HBajiocb 
Bi> Ko;i6y B. PeryjiBpya crpyio saxcBMOM'b a, Jierao mohcbo 6bi;io 
AOCTarayTb enaBaaia coBepmeaao npospaqaofl hcbakoctb. 

KorAa cycJio cjibto, Ko;i6a A pa3T>eABaa;iacb ott> jB, a Tpy6ica / 
CHOBa sanapajiacb CTeioiaaoft npo6KOft e. 

TorAa npoHcxoABJio sapa^ceaie ay^bTypoft, KOTopaa 6b£;ia ne- 
pecrbaaa cb aceJiaTaau B'b IlacTepoBCKyio K0Ji6y (V^L)) aanojiaeBByK) 

TfeM-b Hce cyCJIOMT*. 

CoAepacBMoe nacrepoBCKOfk kojiCu, bi> aoTopofl en^e ae aaaoa- 
qajiocb 6po>Keaie, 6biJio nepejniTO onaTb qepe3i> Tpy6Ky f bi> 
Ko;i6y B, 

HaqaBOieeca 6po}Keaie m^o npa KOMaaTaofl TeaoepaTypi^, npa- 
qeai* Bce apeaa Hepesi) AJiaaayio Tpy6Ky nponycaanca cjia6bifi 
TOKT> B03Ayxa. 

Hepeai) 3 abb 6poH<eaie Koanajiocb, K0Ji6a nocTaBJieaa B'b 
noABOJi* npa 10** a raa'b nepea-b cyxKB Apoacaca xopomo oTcfejia. 

TorAa HCBAKocTb 6biJia cnymeaa ^epea'b AJiaaayio Tpy6Ky, aairb 
sepe3i> ca4)0B'b, a aa;iBT0 3 L crepajibaofl boau bsi* Taaofi ace 
Ko;i6bi, VBKh J.. Koaeqao, acb onepaoia jijin cTepajiaaauiB boah 
H nepejiBBaaia coBepuiajiBCb coBepmeaao TaaaM'b H<e oCpasoM'b, 
KaKi> aTo 6biJio CA'^Jiaao paa'fee cb cycJiOMi). 

SaTbai) oTCTOBBinaaca nepes'b a^caoAbKO ^acoB'b acaAKOCTb 
caoBa cjiBTa a aajiaro en^e 3 L crepajibaofi boau* 

dra nocJi'^ABaa npoauBaaa BOAa Cbuia cnymeaa cb TaaaM'b paa* ' 
c«ieT0M'b, HTo6br ocxajiocb eme cb ApoHcacaaa okojio 1 L. 

Jl^jia BaaTia aai) nojiyneaaux'b TaaaM'b o6paaoM'b Apoacaceft 
OAflaaKOBuxi) npo6'b 6eai> aapymeaia cTepaJibaocTB a noJibaoBajica 
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cjitAyiomBMi. npHcnoco6;ieHieMb. IlHneTa, bt> KOTopofi onpeA*- 
jieHHbifi o6i>eiii> (25 ccm.) 6biJi7> OTM'feqeH'b 2-iih qepraMH — Bbime h 
HHHce pacuiHpeHiH, 6bi;ia coeAHHeaa BepxHHM> KOHuoM'b cb U-o6pa3- 
Hofi Tpy6Kofl k c-b saTofi, a SHHsy cb T-o6pa3HOft Tpy6K0fl m, oahhtj 
KOHem> KOTopofi 3aKaH4HBa;icH BBiTHHyroft bi> OTsepcTie a^h bujih- 
BaniH xpySoqKoft n. 

CTeKJiflHbifl qacTB BToro npH6opa cb daTKHyTUMH BaTOfi 
OTBepcTiflMH CTepHJiHSOBaJiHCb npH 150^, a darbM-b 6biJiH coeAHHeHU 
CTepHJibHbiMB KayqyKOBUMH nacTHMH. Hjih coeAHHeHiH nHneTbi cb 
KOJi6oft B, cTeKJiflHafl Tpy6Ka h ci> BaToH CHHMajiacb u KOHem> 
KayqyKOBOfi Tpy6KH coeABHUJica cb KOHaoMi> T-o6pa3Hofi Tpy6KB. 

TorAa npH nocTOHHHOM'b B36aJiTUBaHiH cM'fecb ApoHCHcefi bboah- 
jiacb B'b nanexy b oxciOAa o&bewh, onpeA'feJieHHwft M-faxKaiiH, cny- 
CKajicH B'b cxepB;iB30BaHHbifl 3pjieHMefiepoBCKiB KOJ[6bi. IlepBbifl 
nopain, KOHe^HO, oxKHAUBajiucb. 

ripH co6JiiOAeHiB o6bmHbix'b npeAOCxopoHCHOcxei^ cxepHJibHOft 
pa6oxH uu± yAaJiocb, xaKHMi) o6pa30Mi>, no^nnxb 30 npo6'b, 
az'h Koxopbix-b xojibKo B'b oAHOft BnocJi'^ACXBiH paBBHJiHCb 6aKxepiH. 
Bch ocxajibHbiH, HecMoxpB Ha AOJiroe npeCbuaHie B'b xepMocxax^, 
He o6HapyHCHJiH HHKBKHX'b npH3HaK0Bi> sapaHceHifl. 

KaH«AaH npo6a coAepwajia 0,5 gr. cyxoro B'feca ApoHCHceil. 

OupeA'feJieHie npoxeHHOBaro N h 6'k;iKOBaro P, Bejiocb KaK-b bt. 
npeAHAymeM'b onbixt, npeqeM'b iioJiy^HJiHCb cjrbj^yfomie pesyjLbxaxu 

nocji-b rojio- 
flo roJiOAaniH. AaHiH nepea-b 21 aeHb 20°. 

5 AHeft 25°. 

npoxGHHOBbifl N. . a) 30,5} 29,8| 

b) 3,15}^^'^^ '"^'•29,5^^'^^ ^^'^^ 

B'fe;iKOBbift P2O5 

B-fecT, MggPaO^ . 8 „ ' 12,2 10 

OxHomenie -^ U ^ ^ 

nojiyHeHHHH HHCJia npH cpaBHeniH ci> AaHHUMH npeAUAyiuaro 
oiiHxa noKa3biBaioii>y nacROJibKo pe3yjibxaxi> noAB6p}KeHi> KOJie- 
6aHiio B'b saBHCHMOcxn oxi> pacu h ^^^^ioJiorHHecKaro cocxoflHifl 
Apo>K}Kefi. 

IlpeHCAe Bcero, npuxoAHxcH KOHcxaxHpoBaxb BaifbqaxejibHO iieA* 
JieHHHtt pacnaA'b d-bjKOBTi. 3a 5 AHefi rojioAaHifl npH 25° paBJio- 
jKenie HX'b ejie saM-fexno, xorAa KaK'b Hanp., rjiHKoreH-b no Aan- 
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HUMi> Henneberg'a Y^^ Hepeai* 24 h. npH arofl TeMnepaTyp'fe 

3to ABJoeHie bosmohuio o6i>HCHHTb rbirb, hto bi> dTHX'b ycjioBinxi. 
KJi'bTKa pearnpyeTb ea HeAoeraTOK'b naTaTejiiiHiiix'b BemecTBi* coctoh- 
mewh noKOfl — oaa aodCiue npeKpau^^aerb (t>ii8i(MiorHqecKie npoueccu. 

BcnoMHBii'b, HTO cnopooGpadOBaaie y ApoHCHcefl mu BBisBiBa^irB 
HMOHHOy KaK'b peaKoJio Ha ycjioBifl.rojiOAaHiH: CHJibHUfl xopomonR- 
TBBmiacfi AposK}KB KyjibTHBHpyiOTCH wh HHCTOft BOiTb, 6e3i> nara- 
Tejn^Hiiix'k Bel^ecTB^, npe nojiHoin» Aocryirb BOSAyxa. 

EcjiH Mu noAi» MHKpocKonoin> He Ha6j[iiOAa;iB cnoprb y hbiuhxii 
ApoHCHcefl, TO fipflAi> "^H 8T0My MoxcHo apBABBaTb oco6oe BHaneHie. 

CoopooOpaaoBaHie ecTb TOJibKo nacTHbifl cjiynad (}>H3io;iorHH6- 
CKaro coctobhIh noKOfl, KOTopoe ne BcerAa cohpobohcab^tch bbah- 
MbiMH iiop4)OJiorH(iecKHiiH HBifbHeHi/iiiH. AocTyoHoe MHKpOCKOnH- 
qecKOMy BprfaHiio pacaaAefiie na OTA'i^buocTH* conpoBOMCAaiomee 
cnopooGpaaoBaaie, .TOJibKo oaho hbi* BTopaqHuxi> cjr6ACTBift Toro 
4)H3io;iorHHecKaro coctoahih opraHHSMa, Horopoe HaauBaercH no- 

K0eMl> H KOTOpoe MOHCerb ll0p4>0JI0rHHeCKHMH HSM'bHeHiflMH He co- 

npoBOXCAaTbCH. 

Ci* aTOfl TOHKH dp'^Hia noHHTHo H yBeJiHqeme 6tJiKOBaro P, 
6e3i> cooTBi^TCTByiomaro yBeJiHHeHiH npoTeHHOBaro N, aHajiorHHHoe 
npeBpameniio HeopraHHiecKaro P bi> opraHnqecKifi npa nepexoA'b 
Bi> CTaAifO noKOH npe codptaaHiH dbMHHi> h cnopi>. SA'bcb, one* 
BHAHO, ({>oc(}>opHaH KHCJioTa HenocpeACTBeHHO^ HJiH Hce npeABapa- 
TeJibHO coeAHHaBinacb ci> CesasoTHCTbiMH BemecTBaMH,npacoeAHHHeTCH 
icb 6'b;iKaM'b, o6pa3yfl coeAHHeHia, 6jia3KiA Kb HyKJieoajibCyHHHaifb. 
06pa30BaHie HyKJieojipoTeaAOB-b, ecjiH 6bi oho cofiepmajiocb, ao;ih£HO 
6buio 6bi OTpasHTbCfl yBe;ia4eHieMi> npoTeaHoaaro N. 

TaKaM-b oCpaBOMi) mu bhahmI), hto 3acTaBHTb roJiOAarb, t. e. 
noTpe6jiHTb cboh sanacu, Haauiie oAHOKJi'^TOHHue opraHHSMbi He 
TaK'b-TO JierKo — ohh npeKpaniaforb TorAa BOo6n^e HcasaeA'^flTeJib- 
HocTb Bit OHCHAaHia 6o;i'6e 6^aronpiflTHux'b ycJiOBift. FIoBToiiy, ecjia 
Kossel Ha6jiioAajrb y ce6fl bi> onuTaxi. Kpafine aeAJieuHbifi pacnaA'b 
d-knKOBaro <i)oc(})opa, to aecbiia bosmoxcho, hto h BOo6me bi> ero 
ycjiOBiflX'b pacnaAa 6'bJiK0Bi> ne 6biJio. 

TaM-b >Ke, rjK'b pacnaA'b uie;ii>, aiieHHO bi> Bameui> nepBOMi> 
oQbirfe, Ha6;iiOAa;iocb TOHce, hto mu h paHbme BHA'bJia: <i)OC(t>opo- 
coAepxcamie C'bJiKH pacnaAaJiacb 6biCTp'fee, H'^M'b 6634>oc4)opHue, 



') Henneberg, Zeilschr. f. Spiritusindustrie 1902, N^ 35—39. 
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KaxcymeecH npoTHBop'&Hie b-l pe8yjii>TaTaii> nepBaro h bto- 
poro oniiiTOBi> MOHferb 6iiiTb o6i>flCHeHO pa3;fH<niuMi> cocroHHieM'b 
ApoHCHcefi bi> Toin> h npyroifb cnyqa'b. MHKpocKODHHecKoe Hscji'b- 
AOBBHie KyjibTypu bi> nepBOifb oaurh noKaaajio, hto bi» Heft 6bijio 
AOBOJibHo MHoro oTMepiDHzi* KJi^ToiTb H Boodii^e jijifi noc^Ba Ou^a 
ynotpe6jieHa AOBOJibHO CTapan Kyjibrypa Apo>K3iceft. Hao6opoTT>, bo 
BTopoMi> onurb, rA'fe 6BiJia BSHTa- coBepineHHo CB^man Kyjibrypa, 
MepTBuxT} KjrbTOK'b He naM'bqajiocb. IIohhtho, hto tojibko BDOAH'b 
^AopoBaH >KH3HeA'i^HTe;n>Hafl KJi'&TKa cnoco6Ha npoHBJiATb Bcrb cpeA- 
CTBa peryjiHiUH. ^'hwb mrbTKa iieHi^e HCH3Hecnoco0Ha, vbu-h uewke 
ona pearHpyerb na BHtmnifl BOBA'bflCTBifl cooTBliTCTByiomHM'b o6pa- 
aoMis H Tbwh CKop^e ona norH6ae'rb. 

4to Ha6jiiOAaBmiftcH wb Apo3K9Kaxi> pacnaAi> 6d^JiK0Bi» h HyimeH- 
HOBi>y noBHAHMOMy, CBOAHTCH rjiaBHbiiTb o6pa30irb iTb pa3Jio»ceRiio 
OTMHpaion^HX'b iur6TOK7>, noKasuBaerb Tperift onurb, cA^aHHufi ci> 
ApoHOKaMB, ynoTpe6JiHBmHMHCH BO BTopoifb onurb, ho nocji'fe Toro 
KaiTb HcejiaTHHHaa Kyjibxypa HTb Jiencajia 6 M'bcffueB'b. 

KyjibTypHaH xcHAKocTb 6BiJia cjr6AyH)n^aro cocTaBa: 

4000 gr. BOAonpoBOAHOft boau 
550 „ caxapoBbi 
75 » nenTOHa Witte 
80 „ KH2PO4 
30 , MgS04. 

dTOTb pacTBopi> Kaicb Bi> npeAi>rAyn]ieMi> onurb crepHJiBaoBajicfl 
3 paaa Hepe8i> AeHb no IV2 qaca napoMi), a noroirb 6ujii> nepe- 
BeACHi) Bi> cTepHJibHyfo K0Ji6y h rawb 8apa}KeHi> BBuneynoMHayroft 
KyjibTypoft Apo>K«efi. 

Hepe3i> 7 AHeft 6poH<eHie KOH^HJiocb, h K0Ji6a h3i> KOMHaTHOfi 
TeMnepaTypu 6iajia nocraBJieHa na AeHb npH 10^ rA'i^ apohchch 
OKOHqaTejibHo oTcbjm. IIocji* AByxKpaTnaro npoMbiBaHiH 10-th rpa- 
AycHofi BOAOfi H oTCTaHBamH, pasdojiTaHHbifl Bi> paBHOirfepHyio 

CM'bCby APOHCXCH 6UJIH paSJIHTU, KaiTb 9T0 BBIIHe OOHCaHO, Bl> dpjieH- 

MefiepoBCKiH K0Ji6bi cb noBepxHOCTbK) AHa bi> 75 kb. canT. 

4acTb nopnift Sujia anajiHSHpoBaHa TOT^acrb, Apyran nocxaBJieHa 
rojioAaTb BT> Teqenie 3-xt> AHeft npn 25** h xorAa bc* npo6fai noA- 
BeprayTM anajiHBy. 

Onaaajiocb, hto 25 cc. ApoHcmeft, coAepHcamHX'b 0,167 gig cy- 
xoro B'feca, AaJiH cyi'feAyiomiH KOJiH^ecTBa nporeHHOBaro aaora. 
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IlpOTeBHOB. N Bl> mg. 

juo rojiOAaHifl. • a) 9,81^. 



uocji± rojioAaniH. 



b)9,7j 



TaKHifb oOpasoifB, y»e bt> 3 ahh 6mjio paapyineHO 407o S*;!- 
KOBi>, HO, TaiTb KaKi> MHKpocKonHHecKoe H3CJi'bA0BaHie noKaaajio 
qpe3BbiHadHoe o6H;iie MepTBuxi) kji'&toki> bi> KyjiLTyp^, to Heco- 
MifbHHo, HTO BA'bcb, RaRi> Bi) nepBOMi> onbirfe, pacnaAi> 6'fejiKa B7> 
3HaHHTejibHofl CTeneHH 6bijii> flBJieaieM-b nocMepTHUirb. 

BjiaroAapH dTOMy, HBJiaercH eme BonpocoMi>, iioh<ho jih y ApoHc- 
HceA Ao6HTbCH paajiOHcemH 6'6;ikobi> bi> xchboA KJi'bTK'b, craBH ee 
B-b o6i>i4HiiiH ycjioBifl rojiOAamn. B'bpoflTHibe Bcero, Kain> y»e 6bi;io 
CKasaHO, KJi'bTKa pearnpyerb Ha rojioAanie bjih HeMeA^eHHbnrb npe- 
KpaI^eHieM^ oGif^Ha BeiuecTB-b, hjih me OTMHpaHieicb. 

OqeHb B03M03KHO, HTO pacna^a yAacTCH AOCTHHb TOJibKo npn no- 
MoiUH oco6aro CTHMyji/iTopa, KOTopufi He no3BOJiHJii> 6bi KJi'bTirfe ne- 
peftTH Kb CTaAiio hokoh. Ecjih y BbicmHxi> pacTeniA Mbi jierKO nojiyqaeifb 
TaKoft pacnaAi), to aTo o6ycJioB;iRBaeTCH, rjiaBHUifb o6pa30iii>, T'feirb 
HTO MU BcerAa 6epeiii> nacTH cb npeo6;iaAaHicirb coMaTRHecKHxi> 
3JieMeHT0Bi>. 3ii6pioHa;ibHiiie me ajieMeHTU (iiepHCTeMa) npH 6jih- 
H<afluieMi> H3c;i'bA0BaHiH, B'bpoHTHo^ 0Ka»<yTCH bo MHOrOM-b CXOA- 
ubiMH (Tb acoMaTo4)HTaMH: HTO OHH TaKHfc peaFHpyiorb na rojio- 
AaHie JiHmb He3HaHHTeJibHbiMi> pasjiomeHieirb 6'b;iK0B'b (cTaAiefi 
noKOH?), yKaabiBaerb BbiinenpHBeAeHHuft aHa;iH3'b BepxymeKi> dTio- 
jrapoBaHHUX'b CTe6jieft cnapwH. HecMOTpn Ha to, hto cTe6jiRy 
Ka3ajiHCb coBepmeHHO HCTomeHHuiiH h OTKasbiBanHCb orb Aajib- 
H'bflniaro pocTa ^)) caiia MepHCTeMa ocTasajiacb, KB.K'h h jipommn, 
OHeHb 6oraTofl 6±jiksmb h oneHb 6±jiHoi^ He6'6^KOBbiMH a30THCTbiiiH 
BemecTBaMH ^). 

yKasbiBafl 3A'i^cb Ha 3to paajiHHie bi* (})H3iojiorHHecKoii'b coctoa- 

HiH COMaTHHeCKHXl> H 3M6piOHaJIbHbIXl> dJieiieHTOB'b, H BO BCHK0M1> 

CJiyna'b Ayuaio, hto noATBepncAeme h pa3BHTie 3Tofl mucjih Hym- 
AaeTCH B% AaJibH^fiiDHX'b HdCJi'feAopHiHxi) HdAi* npeBpamenieMi) 6^;!- 

K0B1> B-b IfepHCTeM'b H aCOMaTO(})HTaX'b. 



*) IIo Kpaftneft M±p± Bch nonuTKH o6Hapy>KHTb raKoft pocn> n^ajm orpima- 
TeJibHbift pesyjiLTan.. 

^) KoHeHHO, MOJKerB 6biTb, h SA'fecb yAacrcii noMombio KaKoro-HB6y;ib bo3- 
6yAHTe;ifl aacraBHTb nepHCTeiiy pasjiararb eme npH mchshh cboh 6±jikb, 

7* 
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HsjioHteHHoe bi> 3tc^ r^iae'i^ npHBOAHT'B K'b ca'bAyiomHii'b sa-* 
KJiio^eNiHMii: 

1) Bi) TKaHflrb BBiciUHxi> pacTeHifi HyKJieonpoTecrAU naxoiiHTCH^ 
rJiaBHUM'b o6paaoih>, ei. 3M6pioHaJibHiiixi> KjrfeTKax-b, bi> coMaTHqe- 

CKHX1> HCe, eCJIH OHH npHCyTCTByfOTb, TO JIBmb B'b HeSHa^HTeJIbHOMI* 
KOJIHqeCTB'6. 

2) CoBepmaioiitificH npa pocrfe depexoAi* 9H6pioHa;ii>Hoft kji^tkh 
wb coMaTHHecKyio conpoBOHCAaercfl pa3Jio»<eHieMi> HyKJieonpoTeHAOBi> 

Cl> 0CB060>KAeHieMl> (})0C({>0pH0ft khcjiotu. 

3) HyKJieHHOBaH KHCJiOTa croftKa jiHinb no OTHomeHifO k7> npo- 
TeojiHTHqecKHiTb dH3HiiaMi>, oHa jierKo paajiaraeTCH njrbcHeBUMu 
rpH6aMi3 H MOHcerb cjiyncHTb ajih bxi> nHTaniH bt> KanecTB'fe hctoh- 
NHKa asoTa, ho He yrjiepo^a. 

4) 3to paajiosKGHie coBepmaercH oco6ofl 8H3Hiiofl HyKJieasofi, ko- 

TOpaH, B'i^pOHTHO, HaXOAHTCH TdK^Ce Bl* ApOHCHCaXT* H HepHCTeiffe. 

5) IIpH cdMonepeBapHBamH ApoHcxcefi, KaKi> h npH rojiOAaaiH buc- 
lOHXik pacTeHifl, OKasajiHCb HaH6oJi'6e cto&kbmh no OTHouieniiO ki> co6- 
CTBeHHbiMi> aHaHMaMis He HyKJieHHu hjih njiacTHH'b, a C'hjiKH onenb 
6'feAHue (j[)oc4>opoM'b no OTHomeHiio Ki>coAep»(an^eMycfl bi> ehxI) aaoTy. 

6) y Apo}K)Kefl pacnaAi) O-fejiKOBT. (bt* nacTHocTH nyKJieonpo- 
TeHA0Bi>) npH roJiOAaniH naxoAHTCfl b-b cbhsh ci> OTMBpaHieM'b Kjrfe- 
TOKi>. ripoHcxoAHTb jiH Bi} dTHX'b yc;iOBi/ixi> npH}KH3HeHHbift pac- 
uM-h 6'&;iKa ocTaeTCfl HeAOKaBaHHUM-b. 
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r JI A B A IV, 

0((i ynacTiM HymieonporeMAOBi bi i|)N3ioiiorNHecKorb commeHiN % 

Yme Fappo ^) bi> cBoeft KJiaccHHecKoft paCorfe o AuxaHia, yKasaBi* 
Ha TO, HTO BbiA'^^enie CO2 aojihcho npoHCxoAHTb tojibko bi> ,mati^re 
azotee vivante*, CTapajtcfl noATBepAHTb bto bobhohchbimh ajih Toro 

BpeHeHH qHCJIOBBIMH AaHHBlMH, OqtHHBafl KOJIHqeCTBO 8Toro „HCHBOrO 

BeiixecTBa' no Ko;iH^ecTBy aBora. Oa-b we o6paTHJi'b BHHMame ea to, 
iTO 3T0 ^wHBoe aaoTHCToe BemecTBo" BcerAa conpoBOHCAaeTCH 
coeAHHeHi/iMH 4>oc({>opa. KojiHHecTBO dToro nocjrfeAHflro Tbwh 
6ojibme, Hiwh 6ojibme hchbofo aemecTBa, hto ohi> h A0Ka3biBajn> 
uijiuwb pHAOMi> aHajiii30Bi>. TaKHMi> o6pa30M'b, BUA'^Jieme CO^ 
3aBHCHrb, no ero MHi^niio, orb xcnaoro BenxecTBa, bI) cocTaBi^ ko- 

TOparO BKOAUTl) HC TOJIbKO adOTb, HO H 4)0C({)0pi>. dTOft MblCJlHy 

BbicKasaHHOfl Bi 1851 roAy, cywAeHO 6m;io B03poAHTbCH SHa^H- 
TejibHo noBAHte, uohth HepeB'b nojiB^Ka, nocivh Toro naK-h Bonpocrb 
aaBHCHMOCTH Awxanifl oti. aeniecTBa npHHHjrb 4>opMy rHnoTeTB- 
HecKHXi> npeACTaBJienifi Pfluger'a o caHopadJiaraipnxeMCH 6±JiKt^ 
nepeHeceHHux'b na pacTHTeJibHufi opraHHBM'b 6opoAHHUMi>, a no- 
TOM'b DetmeT'oMT* ^). BjiaroAapn aTOft rHnoTeB*, Bce BHHMaHie 
6bLJio HanpaBJieHo Ha asorb Ci^jiKOBbixi) coeAHHemfi. IIo irfep'^ Toro 
KaK-b OHH noABeprajiHCb nay^ieHiio bi> pacTeniH, nanajio BbiHCHHTbCH, 
HTO AftJiGKO He BcerAa KOJinqecTBy 6'6jiKOB'b cooTB^TCTByerb kojih- 
qecTBO BHA*JieHHoft yrjieKHCJioTH, KaKi>, nanp., B'b noROionxHxcii 
cibMeHaxi), ta^, necMOTpH na o6HJiie S'bJiKa, BbiA'^Jieme CO2 MOHcexi* 



^) no^iTH Becb (|)aKTHqecKifi iiaTepia;n>, BomeAinift bi> 9ty rjiasy, 6uai» ony6- 
jiHKOBaHi. B'b Zeitschrift flir physiol. Chemie Bd. 4-2, p. 464, 1904, noffb 3a- 
rJiaBieMi. ,Ueber das Verhalten ser Eiweisstoffe bei d. alkoholischen Garung". 
Tairit 3T0Th Bonpoci. paacMaTpHBajicfi ci> to^ikh ap'faiiifl ynacriH 6'kiiK0Bi> bi> 
6po»ceRlH, HO Ha aTy tohky ap'^niii Bonpoci* cbcjich tojibko BnocjrfeACTBiH, nep- 
BOHanajibHo jkb Moefl u'^jibio 6ki;i'i« 6ojrfee yaicifi Bonpocb — HSCJi'l^AOBaTb otbo- 
meHie HyKJieonpoTeHAOBi* ki> 6poxceHiib h tojilko noTOin> caifBMH (}>aKTaMH h 
npHHyxcAeni* 6ujn> aarpoHyTb Bonpoci* h odi ynacTin 6'fajiK0B'i>. 6i» axofl pa- 
6oTh, nocBHmeHHoft coeAHHeAiAini <f>oc(|>opa, h najiaraio xo6iiiToe mhoio ch Moeft 
nepBOHanajiBHOft to<ikii sp'bHiff, npn KOTopofi A'bJiaeTCH noHHTHofi cbhsk axofi 
rjiaBU ci> oCTajibHBiMH rjiBBaMR. 

*) Garreau, Ann. d. sc. natur. s6r. HI, 1851. T. 15, 16. 

») Pfliiger, Archiv f. gesammte Physiol. Bd. X, 1875. 
Bopodum. ^HsioJiorHHecKiii HscJitAOBamH. C06., 1876. 
Detmer. Lehrb. d. Pflanzenphysiol. 1883, Ber. d. deutsch. bot. Ges. 1892. 
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CiiiTb oneHL c;ia6o. OqeBHAHO, ne Bcfe 6'bjiKn npHHHMaiorB yqacxie 
Bi* AuxaHiH, a jiHuib 6'fa;iKH }KH3HeA'bHTe;ibHoft njiadMu, KOTopue bi> 
OTJiHRie OTi> 6'bJiKOBiiix'B KpHCTa;i;ioBi>, aJieftpoHOBUTb aepeHii h t. n. 

AOJIHCHBI HaSBIBaTbCfl 6'knKaMH HCRBBIMH. BtH nHCHBbie* 6'b;iKH, ES-h 
KOTOpiaXl> COCTOHTb OJiaSMa, HJSpB, XJIOpO({)HJIbHblH 3epHa, IlaJIJiaAHH'b ^) 

cqeJTb B03Mo>KHbiMi> (cM. Bbime rji. Ill) onpeA'i^JiHTb naKi) Henepe- 
BapHHbie Bi> }Ke;iyAOHHOMi> coKt, t. e. Kaicb nyiuieHHbi. TaK'b Kan-b 
aTii coeAHHeHifl B-b Toxce apeMfl oTJiHiaiOTCfl 6oraTCTBOM'b <}>oc4)o- 
poMi), TO Mbicjib Fappo o aaBHCHMOCTH BbiA'fejieHifl CO2 orb (t)oc(t)opo- 
coAepHcaiuHX'b 6'bjiKowhf kohc^ho, cb cooTB^bTCTByfoiUHiiH noapaB- 
KEMH, cHOBa uoHBHJiacb Bi> JiHTepaTyp*]^. noAo6Ho Fappo, UaJiJia- 
AHH^b HCKajii> nocTOflHCTBa KOJiHqecTBeHHbix'b oTuomeHifi, a HMeHHO 
iieTKAy Bhm:hjifiJ0uie1AcH CO2 h KOJiHqecTBOM'b HenepeBapRMaro N. 
OrHomeBic dTO, KaaaBiueecH cnaqajia nocTOHHHbiMi>, bi> nocJi'feAyK>- 
max-b H3c;i'bA0BaHiflX'b Toro Hce aBTopa o6Hapy}KHJio SHaHBTejibHUH 
OTicaoHen'm 2). KpoM'b Toro h caMuft MeTOA'b onpeA'^JieHin nenepe- 
BapHMaro N noABepHceHi), KaKi> mu BHA'faJiH, TaKHM'b HenpaBHJibHbiM'b 
K0Jie6aHiflMi>, mo Bpnji'b jih nwh h mohcho 6biJio HaA'^flTbCA noJiy- 
qHTb KaKiH-JiM6o KOHCTaHTbi. Mn'k Kasajiocb, hto kI) paBi^HCHemio 
Toro Mce Bonpoca mo>kho 6biJio noAOflTH h Apyrairb nyreMij: no- 
CMOTp'bTb, HTo AiiJiaeTCfl Cb HyKJieoopoTeHAaMH sa BpeMfl CHJibHaro 
BbiA^Jienifl COg. HanjiysmHM'b oe^eKTOifb ajih 3Toro npeACxaBJiH- 

JIHCb AP0>K}KH, TaK'b HBK'h OHH OTJIHHdlOTCfl OAHOBpeMeHHO H Hpe3- 

BbiqafiHo pa3BHTo& cnoco6HocTbio pa3JiaraTb caxapi> Cb BbiA'^^e- 
HieNi. CO2 H qpe3Bbi4afiH0 BbicoKHM-b coAepxcaHieHi> bx hhxi> 
HjkjieonpoTeHAOB^. 

Pa6oTa Bi> dToii'b HanpaBJieHiH npeACTaajiflJiacb HHTepecHOK), He- 
cMOTpfl Ha OTKpbiTie ByxHepoMi} 3Hiia3bi h Aance ao nsB'fecTHoft 
CTeneHH, BMeHHO 6jiaroAapfl »TONy oTKpuTiio, HHTepecb en ysejiH- 
HueajiCH. Ci) npHSHaHi^-b 3a npoqeccoM'b 6po)Keuifl hsb^cthoA He- 
BaBHCHNOCTH orb >KH3HH Kji'ibTKH, KaKx TT&aaro, npeBpaiiteHifl, koto- 
puNH owh coapoBO}KAaeTCfl (oco6eHHo bi> tkbboVl HjrhTKb), ocTaiOTCfl 
AaJieKO He pas'bHcneHHbiiiH. 

Cawb EyxHep-b ^) yKasiaBaerb na dTO, roBopii: ,Bo bchkomi> 
CJiynad^ OTHocHTe;ibHO iiexaHHBMa npoqecca OpoHcenin marb anepeA'b, 



^) JlaAAoduHh. TpyAU XaptKOB. 06iu. HcnuTaT. npHpoAu. T. XXIX, 1896. 
HsB'fecTifl BapmaBCK. yHHsepcHTeTa. 1898. 

*) na^iAodum. HaBtcriH BapmaB. yHHsepcuT. 1898. Cm. TaKxce: ,0 BJiinniH 
TeMnepaTypu Ha awxaHie", ibidem 1899, cxp. 19 (oxa. OTTHcirt). 

2) Buchner, Die Zymasegahning, 1903, p. 23. 
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OCHOBaHHUfi Ha OTKpuflH SHMaBbl He BeJIHKl), nOTOMy <]TO, HH 
TOMl), KSiKb B03HllKaeTl>'dH3HMa, HH O TOMl* €00606*6, KOTOpUlTb 

OHa pacmeojiflerb caxapi*, cb noMOiDtbio KaKoft npoMe>KyT04Hofl 
peaKdiH H T. K'j y Hacb He HirbeTCH HHKaKoro npeAcraBJiemH'. 

A'feflCTBHTejikHO, yqacTBywTb jih HyKJieonpoTeHAfai» bxoah bt» 
cocTaBi) 3HMa3Bi, HeoocpeACTBeHHO Bi> 6poHceHiH, h;ih >Ke ohh cjiy- 
sKaT'b nocpeAHRKaMH njin Biiipa6oTKH 3HMa3u, padpymaiOTCH jih 
OHH B% saM-j^THfaix-b Ko;ikqecTBaxi> bt> tout* h ApyroM^ cjiyia* — 
aTH Boopocbi caMO OTKpuTie 3HMa3U ocTaBiiHerb 6e3i> . OTBrfeTa. 
IIpaBAa^ HM'j^iOTCH nonbiTKfl noAoftTH K-b 9THMi> BonpocaiTb ci> AByxii 

CTOpOHt. 

A HMeHHO, Herlitzka ^) nuTajiCH AOKasaTb, hto nyKJieorHCTOHy 
HenocpeACTBeHHO npHHaA^emHTb coocoGhoctl 9H3HiiaTHqecKaro pac- 
menjienifl caxapa, a Byxnep^ CTapajicii noKasaxb, hto OpoMcenie 

BbiablBaerCH KaKl> OpH A'bfiCTBia THnHqHUXl> dH3HM'b, MHHBMaJIbHUllH 

HeyqHTbiBaGHbiMH KOJiHnecTBaMH 3BMa3u. nocMOTpHM-b, qro A'fedCTBH- 

TeJIbHO AaiOTb dTH AB'6 nOOblTKH. 

Herlitzka oepaeatHBaji-b pacxepTMH apohokh .^. HopM. pacTBO- 
poM-b 'feAKaro Haxpa (na 500 gr. Apo>K>Keft 2 — 2,5 L. »«hakocth), ot- 
A'feJiHJi'b ueHTpH(})yrHpoBaHieM'b Hf BAKOCTb H npH6aB;iHA'b CaCl2, rairb 
HTO o6ntaH KOHueHxpauifl ero B-b whakocth 6M;ia ^ HopM. OcaAOKT> 
oTA'bJiBJiCH iieHTpH(|)yrHpoBaHieM'b, pacTBopmicfl btl c;ia6oMi> aMMiairb, 
cHOBa nepeocaxcABJiCH CaClg. nojiyneHHuft TaKHM-b o6pa30Mi npe- 
naparb HynjieorHCTOHa hjih npHM'biuBBajicB ki> pacTBopy r^ioK03bi, 
taIs oh^ ocTaBBJicfl B-b BHAt B3BtuieHHE>ixi> HacTHm>, HiiH Tue oepeA'b 
iipeOaBJieHieM'b pacTBopancfl 2% ^ nopM. NaOH. OnpeA bjienie caxapa 
Ao H nocjit OHMTa, a TaKH<e HBMtpeHifl BMA'bJifliomeflcfl yr;ie- 
KHCJioTU H oGpasyiouxarocfl canpTa o6Hapy}KH;io HecoMHbHHoe 6po- 
Hcenie, B'b KOTopoM-b ne mofjih yqacxBOBaxb jkhbhh kji^tkh, 6jiaro- 
Aapn npecyrcTBiK) l^/o cajiHUHJioBofl kbcjiotw. 

Ha ocHOBaHiH aTHx-b onuTOB-b aBTopi* npHXOAHTb B'b BbiBOAy, qro 
3HMa3a Byxnepa ecTb HyKJieorncTOH-b, npHqenii ero A'b&CTBie HacTo;ibKo 
OTJiHqaeTCfl orb A*flCTBiH Apyrnx-b 3H3hmti, qxo ou-b BHAHTb bi> 
newh H'feqTO npoMeHcyroqHoe MexcAy BHSBHOfi h opraHHSoaaHHOfi kji'^t- 
Koft, noqeuy H opeAJiaraerb ajih aen oco6oe Ha3BaHie .njiasMOBBMa''. 

He roBopfl y»ce o tomi>, qxo cnoco6'b A'^ftcxaia 3BMa3bi hjih 
HyKJieorncxoHa axHifb ne xojibKo He BUHCHBercH, ho erne cxaauxcH 



*) Herlitzka. Archives italiennes de biologic. T. XXXIX, 1903, p. 416. 
Arcbivio di fisiologia, Vol. I, 1904-, p. 220. 
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Kb paspflAi* TaHucTBeHHux-b „»£M3ueflHiinci>'', CBNO yqacTie QyKJieo* 

IHCTOHa B-k 6pOH(eHiH 8TBMH OnUTaMH HHCKOJIbKO HO AOKaSUBaeTCfl. 
Jl'feflCTBBTeJIbHO, Nfal 8HaeMl>, HTO dHdHMbl OieHb qaCTO yBJieKaiOTCH 

Bi» ocaApiTb npH BbinaAeHiH 6'knK0Bi> hjih mhc^ HeopraHHiecKHX'b 
coJiefi, KaK'b Hanp. 4)oc<}>opHo-KHCJiaro Ca. Ha dTom* CBoficTB'b ^ance 
ocHOBaHi> cnoco6'b BUA'6;ieBifl dH3HMi>. [lodToiiy, H'brb HH^ero yAH- 
BBTeJibBaro, ecjia npenaparb HyKJieorHCTona conpoBOHCAaeTCH bh- 
Maaofi, KOTopaa h upoaBjinerb cbok) A'bHTeabuocTb. „Mbi HHKorAa 
He Bi> cocTOBHiB SHaTb, FOBopflTb Cohnheim ^), HBanapoBaHHue jih 

HaMH CiJlKB flJIB npBMtmaHHbie K1> HBM1> 4>6pMeHTLl flBJIfllOTCfl HO- 
CBTe;iHllB 4>yHKIUA, KOTOpUfl MBI y HBTb Ha6AiOAaeMi»''. TaKHUl> 

o6pa8oii'b, rbcHaa CBHSb sHiiaBbi cb HyKJieoracTOHoii'b, KOTopyio 
xorfejTb ycTaHOBHTb Herlitzkat ocraercH coBepmeHHO HeAOicaaaHHOfi. 

Aajrbe ByxHepi> ^) CTapaeTCH AOKasaxb, qro BHMaaa, doaoOho 
ifHorBiii> ApyrBifb dH8HiiaMi>, paOoraerb hbhtohcho NaJiuiiH Ko;iBHe- 
CTBauH, npHqeii'b Bit AOKasaTeiibCTBO npBBOABTb cjitAyiooufl onbirb. 

B'b 200 cc. 96^/o ajiKoroJiH (onurb A) h 600 k. c. TOft xce 
sKHAKOCTfl (onBiTb B) 6bi;io BJiBTO no 50 K. c. ApoiKxceBoro cokb. 
OcaAOK-b B'b TOMi> H ApyroM'b cjiyqa'6 no BbicyoiBBaHia AaJi'b OAHy 
H Tynce UH(})py 6,7 rp. 06a ocaAKa 6biJiB pacTBopeHu bi> 45 k. c. 
BOAU H Ki> Hflu^ npB6aBJieHu 8 rp. caxapa b TBMOJi'b. OnpeA'bJieHie 
»HepriH CpoMfeHiH bi> Toifb h ApyroMi* cnyna'b noKasano, >]to bi B 
(ocaAOK'b OT-b 6aabmoro KOJiB^ecTBa cnapTa) OHa 6uJia BABoe 6oJibuie, 
H'bm'h B'b A (ocaHCAenie MeHbinBM'b KOJiHRecTBOU'b cnflpTa). 

no MirtHiio ByxHepa bi> nepB0i^i> cnyia'k bi> ocaAOKi> nonajio 
BABoe 6ojrbe BBMaBia, TfeMi> bo BTopoMii. TaiTb KaKi> B'b wbcb 
Toro H Apyroro 'pasHBuu He 6biJio, to aBTopi> npeAnojiaraerb, 

HTO Bl> AaHHOM'b CJiyqB'k UU BM'feeU'b A'bJio Cb BeCUeCTBOM'b A'fe&CTByio- 
meMl* Bl> HflqTOHCHO MOJIblX-b KO;iBHeCTBaXl>. C'b TBKBM'b 06l>flCHe- 

HieiTb OAHaKo, MH'b KaxceTca, BpAAi* jib mohcho cor;iacBTbCfl. He ro- 
BopH yace o rpy6ocTH BBB'^uiBBaHiH, npB KOTopou'b He yqATbiaajincb 
He BnqTO)KHo Ma;ibifl KOJiBnecTBa, a JiHmb aeJiaqBHu HeHbuie 100 
mgr., BospanceHieM'b asTopy MOHceTi* cjiy^KHTb eme Borb KaKoe 

06CT0BTe;ibCTB0. 

EcjiH 6bi A'kfiCTBHTejibHO pa3HHua Bi> A'bflCTBiH Toro H Apyroro 
ocaAKa BbiBbiBaJiacb Jieinb paaHHuefi B'b noiiHorfe ocaHCAeHia, to aBTop'b 
Mor'b 6bi HafiTH He noDaBuiyio bi> ocaAOK'b SHMasy B'b ({)HJObTpaT'fe 



*) Cohnheim, Chemie d. KiwtisskOrper. 1900, p. 202. 
*) Buchner, 1. c. p. 236. 
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OTb ocaAKa A. OwaKO, ocaHCAaa ero eme pa8i> AaHce 3({>Bpoii'bt 
ByxHepy ne yAajiocb noJiy^HTi* cnoco6Haro ki> 6pox€eHiio BeuxecTBa. 
FopasAo B'fepoHTH'J^e,. mo B'b AaHHOM'b cjiyqa'fe pasHnaa BuauBa- 
.lacb He paajiHqieM-b B-b KOJiHqecTBaxii BBiiasiii, a bii HSN'^HeHiH efi 
KaHecTBi> noA^b BJiiiiHieui> pa3.iiHqHiiixi> KOHueHTpaqifi cnHpra. Hai* 
H3cJrbA0BaHifl me Byxnepa h3B*ctho, qro BHiia3a oneHb qyacTBH- 
TejibHa no OTHouieHiio Kit aJiKoroJifO ^): 15-tm qacoBoe croflHie bbi- 
jKararo coKa bt> 96% ajiuoroji* (50 k. c. coKa Ha 100 k. c. coHpTa) 
npoH3BOAHJio oneHb 3HaqHTe;ibHoe oc;ia6;ieHie 6poAH^bHofi cnoco6- 
HOCTH ^). TaKOi KaKi> »(HBafl ApoHCTKeBBfl RJi'l^TKa no HdCJrfeAOBa- 
HiflMT, Kurzwelly ropa3AO 'lyBCXBHTejibH'fee no oTHomeHiK) kt. cjia- 
SbiM-L KOHueHTpauiflM'b (70 — 80^/o), itM'b no oTHomeniio kt> chjib- 

HUlfb (90 — 100%), TO H n,JlH 3Hlia3bI IIOSKHO OHCHAaTb aHaJIOrHHHUX-b 

oTHomenifi. A'l^fiCTBHTejibHO, BbmHc;iHBi> juin AaHHarocJiyiaa koh- 
ueHTpauifo ajiKoroJiH, KOTopofi noAaepraJiacb BHMasa npa ocawAe- 
HiH A, HaflAeMi. ee pasHOft npH6;iH3BTejibHO 75^/o, Jpin B — 90%. 
nepsafl KOHueHTpauifl yeHBaerb jkhbwh apowhch oHeHb 6biCTpo, 
TorAa KaKi> BTopan ocTaBJinerB hxI) tkhbuhh bi npoAOJiTReniii 
2-X'b AHefl. 

TaKHM-b o6pa30Mi>, nojiOHfenie, mto BHMasa noAo6HO 6o;ibmHH- 

CTBy 3H3IlM'b A'^fiCTByerb JIHUIb BT> HHHTOmHUX'b KOJIH'^eCTBaX'b, 

noKa He Aonaaano, KaK^ He AOKasano en tohcacctbo Cb nyKJieornc- 
TOHOM'b, cji'feAOBaTejibfio, npeBpamenie aenxecxB'b h btj qacTHOCTH 
HyKJieonpoTCHAOB^, KOTopwHt conpoBOH«AaeTCH nponeccb pasjiOHceHiii 
caxapa, ocTaercH He BbiflCHeHHwurb. PaBJiaraioxcH jih ohh npH 6po- 
jKefflH Bt BaM'feTHMX'b KOJiHHecTBax'b, yqacTBy/i HenocpeACTaeHHo b-l 
npoDieccfe pasjiojKeHifl hjih KOCBeHHO, Bbipa6aTHBafl BHMasy, Mort 
p-feniHTb To;u>Ko AaJibH'feftmift onux-b. KaK-b yaaAHM'b HHHce, axoxi 
Bonpocb cBejiCH kt> Bonpocy, H3M'bHflexcfl jih npH 6po>KeHiH o6uJiee 
KOJiHqecxBo npoxcHHOBaro asoxa, KyAa axoahx^ h 6'b;iK0Bufi h ny- 

KJieHHOBblft a30Xl>. 

Hxo6bi HM'fexb 6po5KeHie no bobmohchocxh oxA'b^ieHHUM'b oxt> 
ApyrHX'b npoqeccoBi), « nocxaBHJii> onuxBi ct ApdxcHcauH B'b mh- 
CTOM-b caxap* 6e3'b npH6aBKB ApyrHxia HBxaxejibHbix'b BemecxB^. 

») no H3c;i1jA0BaHiaMT» Kurzwelly (JahrbOcher itir wiss. Botanik.Bd. XXXVIll) 
;ia>Ke ;ipo)K>KeBafl KJitxKa Jiynine npoTHBocTOHxt ji-feflcxBiio a;iKoroJifl, n-fein, 3h- 
Maaa. GHa nepeHOcHn, flaace 2—3 flHCBHoe AtflcTsie a6cojiK)THaro hjih 90^ j^ a-iKO- 
ro.in, a(t>Hpa, 6eH30Jia, cfepoyrjiepoAa, KaKi, bt, BoaAymHo-xain* h anccHKaxopHO- 
cyxoMT> coctohhIh. 

^) Cm. Buchner, 1. c. p. 235. 



— Ill — 

OOMTT, 1 1). 

Baaro 2 Dpo6u no 50 k. c. pa36oJ0TatiHi>ix'B npeccoBaHHuxt ApoHc- 
jKeti 2,6 gr. cyxoro B^ca. Ki. oahoA npo6'b B npH6aBJieH0 10 gr. 
AeKCTposiii H oHa nocTaBJieHa Ha 6poH<eHie npn 25'', bi> Apyroft A 
HenocpeACTBeHHo npoHSBeAeHo onpeA^Jieme HeopraHH<iecKHXi> (froc- 
4)aTOBi>. JIjih dToro 6'bJiK0Bi)ift 4)oc(|)op'B 6biJii> yAa;ieHi> no cnocoCy 
Eossern, a ({>0Ju>Tpa'rb oca}KAeHi> NarHe3iajn>H0fi cirfecbio. Hepes'B 
2 AHfl TaKoe «e onpeA*JieHie npoHBBeAeno Bb npo6'fe A. llojiyHH- 
Jiocb npoKa.ieHHaro MarneaiajibHaro ocaAKa: 

BT> npoC-fe A — 96,3 mgr. 
„ B - 89,0 „ 

9toti> npeABapHTe;ibHBift onurb yC'bxcAaJi'b bi> tomT), hto 6po- 
Hfeuie coopoBdHCAaercH CHHTeTHqecKHifi> npoiieccoNi> odpaaoBaniir 
opraHHiecKHX'b (j[)oc(j[)aTOB'b h3i> neopraHHHecKHX'b. JIjih p-femcHiii 
AaJibH^flmaro Bonpoca, ne ecTb jih dTo HyKJieonpoTeHAU* nyxcHO 
6buio onpeA'feiiHTb, yaeJiHHHBaeTCfl jih 6'bjiKOBbifl ({)oc4)opi>, a TaKHce 
B npoTenHOBfaift asorb, TaKi> KBKh oaho yBejinqenie d'knKOBaro 4)oc- 
(|>opa Morjio roBopHTb Jinnib 3a npncoeAHHeme (t>oc({)opHofi khcjiotu 
rb 6'kJiKHMi> 6631) BBeAenia bi> 3to coeAHHenie Apyrnxis a30THCTMXi> 
rpynni>, KaKHUH hbjibiotch HyKJieHHOBUH ocHOBauifl. 

O n M T "b II. 

125 gr. opoAaHCHbix'b npeccoBanHux'b Apo»c»ed paaHOH'bpHO 
pacnpeA^JieHbi B36a.nTbiBaHieif'b bi* 700 Ky6. cm. BOAonpoBOAHOfi boau- 

M3T> 3T0ft CHtCH Bl* apjieHMCftepOBCKifl KOJifioHKH eMKOCTblO BT> 

400 Ky6. c. cb noBepxHocTbio AHa B-b 75 kb. cn. bsrth 4 npo6bi 
no 25 Ky6. cm. cb 1,5 gr. cyxHXi^ ApoHCHceft a^h onpeA'feJieHiH e-feji- 
KOBaro asoxa h 4 npoGbi no 50 Ky6. canx. cb 3 gr. cyxHXT> Apow- 
xcefi juiB onpcA'^eHifl d'knKOBaro (t)oc(})opa. 

OAHa noJiOBHHa rhrb u ApyrHXi> npodx 6bi;ia aHajiBaHpoBana 
xoxqacb, Apyrafl, nocjrfe xoro, KaKT> onfe bt. xeneHin 22 qacoBT> 

') Oco6aro aHajTBTHnecKaro npB;io}KeHi/i ki aTHin> onuraMi a He noM'femaio, 
Tain> KaKi> b^ onHcaHin hxi> BM'bioTCii juiHHiiifl oTHocHTe;ibuo KOJiBqecTB'b eeme- 
cTsa, noABepraamarocfl aHajnray, b uB(t)piii HenocpeACTBeimo oojiyHeHHbiH npn 
aHaiiHs^ (jmmb bi> onpeA'^JieHiHX'b aaora opbboahtch bi» H'feKOTopuxi> cny«iafixi> 
BATfecTO qHCJia Ky6. cm. H2SO4 HeflTpajraaoBaHHUx-b OTorHaHHum* aMMiaKoux 
Mflcjia MB;iJiHrpaMMOBi> aaora, oojiyqeHHbiH h31» nepBUX-b HBceJi'b yMHOJKeHieM-b 
Ha 1,4). 
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c6pa}KHBaj]0 AdHHyK) bni> bi> KOJiimecTvb 2,5 gr., cooTB'bTCTBeHao 
5 gr. rJiK)K03y. 

IIpH onpe^i^eHiH 6'knKOBaro N ApoHCHCH He OT(j[)HjibTpoBUBa- 
jiHCb, TaKi> KaicL npeABapuTejibHoe HcnuTame (|)HJibTpaTa Ha 6±JiOiCb 
BcerAa AaBano oTpHuarejibHuft pesyjibTarb h, cjrbAOBaTejibHo, scb 
6'bjiKVij 6biBUiie bi> npoe-j^, HaxoAHJiacb bi> ApoHCHceBLfxi. KjrbTKax'b. 
[TodTOMy npo6a npHMO paaSaBJimiacb boaoA ao 100 Ky6. caHT., 
Harp'bBaJiacb h ocancAaJiacb no IIlTyuepy. Bb AaJibH'&ftuieM'b oope- 
A'^Jieaie nuio, KaKi> yKaaaHp bi* aHaJiBTHHecKOMi> npHJioHceHiH ki> 
r.iaai^ II. B'i^JiKOBbia <t)oc(|)opi> oopeA'^HJica no Kosserio (cm. r^iaay I). 
PeayjibTaTH conocTaBJieHw ax cji'feAyiomeft TafijiHU-fe: 

Ao 6pomemH: Uocjrb 6po)Keaifl: 

06mift N BT, mgr. 83,3 

IIpoTeHHOBbifi N B-b mgr. a) 80,i 

b) 80,: 



),5 ) 80,8 } 

),2) 80,35 81,7}8''12 



do 6po»ceHifl. Uocjvt 6poHreHiH. 

E'fejIKOBblJl P Bl> BHA'b 

Mg2P207 BT* mgr. 



a) 90,0) 99,0) 

b) 93,5] ^*»' 99,9]®^'^ 



Max npHBeAeHHbix'b im(j[)pi> bhaho, qro saM-feHeuHoe btl npeAu- 
AyiaeMi) onurb yMeHbiiieHie HeopraHH^ecKaro 4)oc(t)opa npn 6pome* 
hIh BbiabiBaercH nepexoAOM'b ero bi* 6'fe;iK0BUfi. Bi> rome speuH 
onpeA'feJieHie 6'fejiKOBaro aaoTa hcho noKaauaaerb, 4to bi> aToiii> 
BuoBb o6pa30BaBmeMCfl coeAHHemH (t>oc(t)opa crb 6'k;iK0Mi> HeJibaa 
BHA^Tb o6pa30BaHifl HyKjieonpoTeHAOB'b. Ecjih 6u (J>oc(})op'b y4acTB0- 
aajTb Bi> o6pa30BaHiH HyKJieHHOBoJt rpynau, aro noBJieKJio 6bi aa 
co6o& yaejiBqenie o6iaaro KOJiH^ecTBa nporeHE^OBaro aaoTa, qero, 
KaKi> Mbi BHAaMi>, He Ha6;iK)AaeTCH — aTa 4)opMa aaora ocraeTCH 
noHTH 6631} H3fl'feHeHia, xoTH He6ojibmoe KOJiH^ecTBO (okojio 3 mgr.) 
HenpoTeHHoaaro aaoxa h HM'feeTCfl. Cji'bAyioii^iA onurb, ta'^ apohchch 
AOJiHfHbi 6biJiH e6pa>KHBaTb 6oji±e snaHHTejibHbiH Ko.iHiecTBa caxapa 
B-b TeneHiH 6ojrhe AOJiraro cpoKa, Aaji'b xaKoft >Ke peayjibrarb. 

OnwT'b III. 

20 gr. HHCTMX'b cnapTOBbiXT, ApoJKHceft ') B36ojiTaHM Ch 400 Ky6. 
caHT. BOAonpoBOAHofl BOAbi H B3HT0 8 npo6'b no 25 Ky6. caur. ci» 
0,3445 gr. cyxoro aica. 



^) IIojiy«iem>i 6li;ib .mhoA h^'b BepjiHHCKaro IlHBOBapeHHaro PlHCTBTyTa ott» 
upo<t). n. .^BHAHepa, sa hto npHHomy euy 6.iaroAapHOCTi». 
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O/iHa no;iOBHHa apo6'L, Kain> B7» npeAUAyiueub onurb, 6buia 
aHanHSHpoBaHa TornacB, Apyraa tojibko nocjrb 6pomemH crb 15 rp. 
TpocTHHKOBaro caxapa npa 25"" bi> TeneHie 4-x'b AHefi. KojiHHe- 
CTBO BBiA'&JiBBmeficfl 3a 9T0 BpeMfl yrjieKHCJiOTiii, onpeA'i^JieHHoe npa- 
fijiHSHTejiBHo nyreirb BSBi^HBaHiH, 6iiUio okojio 3 rp., OTKyAa ko- 
jiH^ecTBo c6poHceHHaro 3a dTo epeiiH caxapa onpeA'&JiflJiocb npe- 
6jiH3HTe;ibH0 B'b 6 gr. 

AHajiH8i> AajTb cjrfeAyioiaie pesyjibTaTu: 

Ho 6po»eHifi: Ilocjrb 6po)KeRiii: 

06mift N wh mgr. 27,4 

IIpoTeHHOBUfl N Bi> mgr. a) 25,20 ) 25,38 ) 

b) 25,20 1 25,20 25,06(25,22 , 

B'bJiKOBUft P Bi> BHA'b cy- 
xoro (100^) M0JiH6AeH0- 
earo ocaAKa bt» mgr. a) 312 | 341 ) 

b) 289] 300 357(3*9 

TaKHMi> o6pa3oirb, h 3Aicb, HecMOTpfl ea 3HaqHTeJibH0CTb apo- 
HSBeAeHHOft ApOXCHCailH CpOAHJIbHOfi pa6oTbi H AOJirift cpoiTb, 
pesyjibTarb naiyHH;icfl Torb me: 6'kJiKOBbifi (j[>oc({)op'b yBejiH^H^icH, a 
npoTeHHOBbifi adOTb ocTaaiCH 6e3i> nepeM-J^Hi*, xota KOJiHHecTBO He- 
npoTeHHOBaro a30Ta aoxoahjio SA'fecb ao 87o asora o6iaaro. 

OnHT'b IV. 

droTb onuTb 6buii> nocTaB.aeHi>, qTo6bi H36'&}KaTb ynpeKa bi> 
HeqHCTOTb KyjibTypu, crb hhctoA Ky;ibTypoft cnHpTOBUX'b Aponcxteft 
J^ 128, nojiyqeHHUX'b orb Kpajin. 

npBcnoco6jieHiH, kotopbimh h nojib30Bajicfl a^h noJiyneHiH 6ojib- 
moro KOJiH^ecTBa crepeJibHbJX'b ApoHcxceft h pacnpeA'b^ieHifl bxi* 
B-b npo6bi, 6biJiH ynce nhoio onncaHbi bI) rjiae'b HI. 

IIojiyqeHHbiH TaKBN-b o6pa30irb crepHJibHUH iipo6bi coAepxcisuiH 
no 25 Ky6. caHT. tkbakocth b 0,5088 rp. cyxoro aica ApoHCHceft. 
Oahh 6biJiH TOTqacTb aHaJiH3HpoBaHbi (onpeA:6jieH'b To;ibKO npoTea- 
HOBioft N), a iTb Apyr0Mi> npH6aB;ieuo 5 rp. (5 Ky6. caar. cxepH- 
jiBBOBaHHaro 1007o pacTBopa) r;iiOK03bi. 

HepeB'b 48 qacoB'b 6po»eHiH npn 25^ 6ujio npH6aBJieBo xaKHM^b 
me o6pa30ifi> eme 5 rp. rjiioKOdbi b CHOsa aadpoABBmia npo6bi 
aHajraaHpoBaHbi qepesi) 24 qaca. TaKBHi) o6pa30M'b, ApoHcma aa- 

XOAHJIHCb Bl> 6pO)K6HiH Bl> oClUeM'b 3 AHH. 

Cji'feAyK)ii](afl Ta6;iHua noKasbiaaerB pesyjibTaTbi aHajmsa: 

8 
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Ao 6po»ediii; Oocjrb 6po»eBiii: 

06mifi N BT. mgr. 37,45 

IIpoTeHHOBbift N Bi> mgr. a) 30,5 | 31, 



a) 30,5 I 31,91 

b) 31,5 P^'^ 30,1 J ^^'^ 



3tott> onHTb, FA* Ko;iH^ecTBo HenpoTeHHOBaro N aoxoahti» 
noHTH AO 14Vo aaoTa oemaro, OKOH^areJibHO yCtacAaerL, hto npH 
6po»(eHiH o6niee KOJiH^iecTBO nporeHAOBi* h 6'bjiK0B% ApoHCHceft He 
HcnuTUBaerb saM'ibTHaro HSM'ibueHifl, ha bi> CTopoey CHHresa, hh 
Bi> CTopoHy paBJioxcemH. 

AaJibHtfimie onbiru, nocTaBJieHHue ajih BiaflCHemH dToro coctoa- 
hIh, oTHOCHCb Boo6me iTb npoTeHHOBOMy aaory, Aanrb BOBnoxcHocTb 
cyAHTb noBeAeHiH rpynm* cjiaraion^irb axy BejiHHHHy — t. e. aaoTa 
6'bJiKOBaro h aaoTa HyKJieBHOfiaro. 

HT06iiI yO^AHTbCA Bl> T0M1>, HTO APOXCXCH Bl> 9TBX'b yCJIOBiflX'b 
He TepfllOTb CnOC06HOCTH CHHTeBHpOBaTb 6±JlOKbj H nOCTaBHiTB 

cji'^Ayionpft onuTb. 

OnbiTT* V. 

' Kt. H'fecKOJibKHM'b npo6airb npeAMAymaro onura 6mjio npeSa- 
BJieHO no 10 rp. rjiioKoau h 0,25 rp. acnaparnHa h sarfeii'b qepe8i> 
3 H 5 AHeft Bi> HHXi> 6biJio npoHSBeAeHo onpeA'i^Jienie npoTeHHoaaro N. 

TaCjraaa noKaauBaerb, hto CHHTe3'b^'6;iKa mejrb oqeHb s^HepraqHO. 

0,5088 rp. cyxflxi) ApoHcxcefi coAepHcaJio bi* Mjirp.: 

Ilocjrk 6po»eHifl ci» caxapoirb 
Ho 6po»eBifi: h acnapaniHOin*: 

Hepes'b 3 ARH Hepeaii 5 AHefl 
IIpoTeHHOBMft N . . a) 30,5] 41,86]- 46,76 



a) 30,5) 41 ,86 1 . 

b) 31,5j31»0^ 42,00|*1'93 



TsLKjuwb odpasoMi), o6HapyHCHBajiocb, hto rh aaoTHCTUH HeO'ka- 
KOBUH Ben^ecTBa, KOTopun BcerAa HiitiOTCfl bi* KJvkiKb Apoxcwefl, 
Hecnoco6Hu cjiyxcHTb MaTepiajioirb a^ih CHHTesa dtjiKa. Ecjih mu He 
HN'beM'b AaeHBixii to^iho onpeA'bJiHTb 3th aemecTBa, to oneHb 8*6- 
poHTHo, HTO OHH DpeACTaBJifliorb C06010 HBCTb npoAyKTOBi) pacoaAa 

6'bJIK0BT> 0- 

3to OTcyTCTBie CHHTesa 6'knKa mofjio 6uTb TBKHce hctojiko- 
BaHO H HHaqe. 



^) no KpaflHefi Mlipi, npH ocancAeHiH 6'fejiK0Bi> okhci>k) m'^ab, <})0JibTpaTi> 
on* ocaAKa dujn^ OKpaineHi> bi» cHirifl ufi±Tb coBepmeHHO TaiuKe, KaKi> aro 6u- 
Baerb wh cjiyna'^ npHcyTCTBiH aMHAHfaixi> cooABHeHiB, noABHBmHxcB npa pacnaArfe 

6^K0Bl. 
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BosNOHCHo 61U10 npeAQOJioxcHTb, HTO Bi> AaHHOMi> cjiynsi'h uu 
HH'j^eiii> u,±Jio ch AOCTH»€eHieuT> XHUHqecnaro pasHOB'bciH AByxi> 
BsaRMHO npoTHBonojiox(Huxi> npoaeccoBi> pacnaAa h cHHTesa, qTo, 
€jrbAOBaTejii>Ho, Ha6jiioAaBmaiicfl HeaoASHHCHocTb 6'b;iK0B'b TOJibKo 
Ka»ymaacH, pesyjibTarb noABHxcHaro paBHOB^ia. 

TaKHiTb o6pa30irb h npHiDejii> ki> mbicjih HscJi'bAOBaTb, a^Actbh* 
TejibHO-JiH npoAyKTU pacnaAa 6i^JiKa Moryrb 6biTb 663i> ocraTKa 
CBoaa npeepan^eHH bi» 6'bjiOK'b. 

OnbITT> VI. 

HacTb npo6'b cTepHjibHUX'b ApoHCHceft, nojiyqeHHbix'b bi> onurb IV, 
6biJia nowbusfiBSL B-b 3p;ieHiieflepoBCKiH ko;i6bi cb noBepxHocrbio ahb 
Bi) 75 KB. CBHT. KaxcAafl ii3% HExi), coAepHcasmafl, KaKi* ynce ckb- 
saHO, 25 Ky6. caax. boam h 0,5088 rp. cyxHX-b Apo>K»eft, 6ujia no- 
CTBBiieHa rojiOAaTb bi> Teqeide 21 ahh. KorAa anajiHS'b noKasaji-b, 
HTO 3a dTo BpeMH coAepHcanie npoTeHHOBaro aaoTa bi> Ka>KAOfi 
KOAd-b ynaiio cb 31,01 Mrp. ao 25,48, a HenpoxeHHOBaro soapocAO 
CTh 5,44 Mrp. AO 10, 97 Mrp., TorAa ki* npo6aM'b 6mao npH6aBJieH0 
no 10 Ky6. caHx. cxepHAHSOBaHHaro 100^/o-ro pacxBopa rjiiOKoau h 
nocji'b 4-AHeBHaro 6poxceHifl npe 25"^ oh'6 chobb aHaJiHBHpoBaHU. 

BbiJio HafiAeHo 28,14 Mrp. npoxeHHOsaro N h 8,8 HenpoxeHHO- 
Baro. TaKBMi> o6pa30Mi>, bx axoMi^ cjiyqa-fe apo»(>kb npeBpaxHJiH 
CHOBa bt. 6'bJioHi> xojibKO 40% npoAynxoB-b ero pacnaAa. 

Onbix-b VTI. 

CxepHAbHUH ApoxoKH 6biJiH noAyqeHbi xairb ace, KaKi> onHcano 
btj oflHx* IV, oxT. xofl H«e KyAbxypti N 128 Lindner. KyAbxyp- 
HBB HCHAKOCXb HM'^a cn'^Ayion^ift C0CTaBl9: 
4000 rp. BOAH 
550 „ caxapo3u 
75 „ nenxoHa ,Witte* 
70 , KH2PO4 
3 „ MgS04 
9xoxi> pacxBopi> 6hijn> 3 paaa qepeBi* cyxKH cxepHAB30BaHi> npn 
100*^ no IV2 ^^(^1 nepeBeAeHi> B-b cxepBAbHyn K0A6y h xaMT> 3a- 
paHceHi> ApoHCHcaMH. 

Uocjvb 7 -MB AHesHaro dpoHcemn npn KOMHaxHoft xeMnepaxyp'fe KyAb- 
xypa oxcxaHBaAacb B'b xeHeniH cyxoK'b npn 10®, nocji* nero 6biAa 
npoMUxa, KaiTb axo 6biA0 ynce paHbme (cm. fa. m) onHcano, h pac- 

8' 
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npeA'bJieHa bi> dpjieHiieftepoBCKifl KOJi6oqKH ci> noBepxHOCTbiOABa 
Wh 75 KB. caHT. 

OjsasL napa kqji61) Cujia aHajiH3HpoBaHa Torqacrb, Apyrin Hce 
jiHinb nocjrb CToamH bi> TenemH 8-zi> nueft 6e3i> UETBTexbUaTh 
BemecTBi> npH 25^AHajiH8i> noKasajTb, hto KaacAafl iipo6a, coxep- 
»caBnia^ 0,167 rp. Apoxcxceft (cyxoro Bibca), Aaxa npe aHajiHst orb- 
Ayiomifl KOJiHHecTBa 6'6jiKOBaro N bi> Mrp.: 

a) 9,8 I 
flo ro;iOAaHifl . b) 9 7 [ 9»75 

a) 6,0 \ 
riocji-b „ • b) 5 7 1 ^»^^ 

KorAB TaKHMi> o6pa30MT> 40% 6'bjiK0BT> pacnajiocii, ki> 6-th 
npo6aNi> 6iiiJio npeOaBJieHO no 10 Ky6. cbht. CTepHJiHsoaaHHaro 50^/o-ro 
pacTBopa rjiiOKOBBi h Hepesi* eeA'^H) anaJiHsi* AByn> raKHX'b iipo6^ 
noKaaaji'b, hto bi> hhxi. coAepHcajiocb 8,4 — 8,2 Mrp. 6'&JiKOBaro N, 
T. e. 60% npoAyKTOBi> pacnaAa 6bi;iH chobb npeBpameHu bx 6'fejioRi>. 

Boji'&e nbJiHoft pereHepauin He yAaJiocb Ha6jiK)AaTb, tbrii Kam* 
eii^e Hepe3i> hca'^io aHa;iB3i> noKa3iaBaJii> ynce ;iEnib 7,5 Mrp. 6'&ji- 
Koaaro bbotb bi> npoe*. 

BTopniHaH npaSaBKa 10 Ky6. cbht. 50 Vo rjHOKOBU BUBaajia 
CHOBa yBejiHqeHie 6'knKOBaro N, no ynce jiHmb ao BejiH<iHHbi 
7,7 — 8,1 Mrp. Eme nepeai) HeA^Jno coAepHcame ero ynajio ao 5,74 Mrp. 
EcjiH 3TH onuTbi He nwbioTb pfemaiomaro SHaqeHin, 6;iaroAapH 
6ojibmBM'b npoMencyTKBM'b BpeMenn Me>KAy aifajiH3aMH h HeH36'k3R- 
HOMy paBJiosKeniio 6^K0B'b bI) OTMHpaK)niHXi> KJi'bTKax^, to bo bch- 
KOMi) cjiyqa'b bi> cbhbh cb noar^AyioiaHMH cooOpaxceHiflMH ohh a'6- 

JiaiOrb OqeHb B^pOHTHUM'b, HTO APOXCHCH Bl^ HECTOWh CBXap'fa MO' 

ryrb perenepHpoBBTb bi> 6^oirb TOJibKO qacTb iipoAyKTOBi> ero 
pacnaAB ^), htO, cjrbAOBaTeJibHo, pacnaA'b HHKorAa He uomerh 6biTb 
noJiHOCTbK) noKpuTb, BBNacKHpoBaH'b CBHTeaoM'b H juonmen^h cna- 
saTbCfl Bi* HaKonjieHiH npoAyKTOBi) paBJiOHcenia. 

[IpeACTaBJieHie bosnohchocth noABHHCHaro paBHOB'kciH Ne»cAy 
pacnaAOM^b h CHHTedOM'b boshhkjio eme bii to apeMa, kofab pac- 

^) To Hce canoe moskho aaicjiioHHTb B31> onuTOBi Ilp/iBBinHHROBa aa^'b pere- 
Hepaiiiefl 6'kaKa y BUcmHxi> pacTeaift npn Aocryirb cB'frra. BocnojibsoBaBmHci* ero 
AaHHUMH juiH BUHBCJieHiH KOJiHHecTBa per6HepHpoBaHBUxi> DpoAyKTOB'b pacnaAa, 

KtkKh 3T0 CA'^aBO MHOK) AJM ApOXCHCefl, Mbl nOAyHHMl>, HTO 3Ta BeAHHHHa JIJIH 

Pisum sativam b Phaseolus multiflorus He npeBoczoAHTb 65^/o nepBOHanaJibHaro 
KOAHHecTBa aTHXi* npoAyKTOBi. Cm. JIpHHUiUHUKoeh. B'fejKOBbiH BemecTBa h hxt, 
npeapamoHiH etc. MocKBa. 1899, crp. 73, 75. 
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naAi> 6iknKa Mon> paacnaTpHBaTbCfl nsLKTb npocToe pacn^enjieHie ero 
Ha acnaparHHi> (hjih rjuoraiiBHi*) h yrJieBOjCB. Bi* eacTOflmee Bpenfl^ 
(ijiaroAapfl r;iaBHiiiii'b o6pa30irb pa6oTaii'B Schulze, mu aaaeirb, Ka- 
Kyi) Maccy npoAyKTOBi> Aaerb qacTHiia 6^Ka npa cBoeMi> pacnaA'b 
H HacKOJiBKo pasjiHHHo Hxi> dHa^eme HaK'b naTaTeAbHuxi> ae- 
n^ecTB'b Bi> codAaHiH bhobb Hacranu 6'b;iKa. TaKHMi* o6paaoui», u 
cb TeopeTHHecKoft CTopoHU, TaKoe npeAcrasjieHie Tenepb usjio b4- 

pOHTHO. 

fl AaJiem* otl mucjih CHBTaTb ero coBepmeHHo onpoBeprBynaN-b 
(t)aKTaMH, npHBeAeHHHMH Bume. Kairb h ynce sairbTHjrbi 6;iaroAapH 
nocTOHHHOiiy oTHHpamio lurbTOiCb h npoHCxoAflmeMy BoniACTBie 
BToro paajiOHceHifo d'bnca, bosmohcho ao HibKOTopofl creneHH toji- 
KOBaflie nojiy^eHHaro mhok) peayjibTBTa h (rb ToqKH sptma nmo- 
TesBi paBHOBicia. OAHaKO h bi> BTOH'b cjiy^a'b paBHoaicie 6bijio 6bi 
MenAy CHHTeaoirb bi> suiBbix'b lurbTKax'b h paa/ioHceHieM'b bi> MepT- 
Bbixi>, a He Bx npeA'bjiax'b oAHoft h Toft me KjrbTKH, Kairb »to npeA- 
craajiHJiocb Pfluger'y, BopoAHHy h ap* Ma'b KaHceTCH, qro bii oo- 
cJi'bAyiomHX'b oniaTax'b, bah ffbcKOJibKo Apyrairb nyTeirb, Msib yAa- 
jiocb npHBecTH 6o;rbe y6'ibAHTe;ibHbiH <t)aKTHHecKiH AaHHUH apoTflBi> 
aTofi rHooTesbi. 

Hsjiaraa hxi* u^CKOjibKO HH3Ke, h BocnoJibayiocb noKa npHBe- 
AeHHBiMH onuraiiH jiHmb juih AOKaaaTenbCTaa Toro, ^to Ha6jiioAaB- 
maiicH ApyrHMH aaTopaiia noTepn frfejiKOBaro aaora ApoHC}KeBoft 
KJi'bTKOft H cnapTOBoe 6poHceHie He HM'feio'rb NencAy co6ofl HHKaKOfl 
npH>]HHHOfl CBH8H. ^^aKTb HOTepH ApoxoKaMH asoTa npa 6poxceHiH 
Ha6jiioAa;icH oneHb AaaHo, eme TeHapoM'b h MHT<]epjiHxoiii> ^\ koto- 
pue noKaaa/iH, hto anajiHa'b ApoHCHcefi ao 6poHceHiH Aaerb 6ojib- 
niid npoi^eHTX (orb Bdbca ApoacHceA) aaora, q^M'b nocjrb 6po»eiiiH. 
TaKT>, B'b H'feKOTopux'b cJiyqaflx-b coAepxcame ero naAaJio ct> 10 ao 5Vo. 

OAHaKO, 8TH OM^pu ynasuBaJiH jraiob na oTHOCHTeAbnyio yCujib 
aaoTa, KOTopan Morjia Cbirb BbiaaaHa He HsirbHeHieirb wh ero ko;ir- 
qecTBib, a nmnh yBejiHHeHieM'b coAepxcamn deaasoTncTux'b BemecTBi>, 
Hanp. rJiEKorena, aa apeiiH 6pomeB\n. 

AoKaaarejibCTBo, qTo 6po}KeHie conpoaoHCAaercH a6co;iiOTHoft 
DOTepefi Apo»(»aMH ^aora AOcraaHjrb nacTepi> ^) bi> cjrbAyiomeii'b 
onurfe. 



') Cm. SchUtzenherger^ Die Garungserscheinungen, 1376, p. 31, 117. — Ad. 
Mayer, Die Garungschemie, 1902, p. 139. 

*) Pasteur, Die Alkobalgftrung, deCiUch yod Griessmayer, 1878. p. 82. 
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Ki> 1,198 rp. npoMHTiaxi> ApoHOKeA (cyxoro B'kca) cb 0,117 rp. 
aaoTa (9,77Vo) 6u;io npH6aB;ieH0 100 rp. qHCxaro caxapa 6erb hhtb- 
TeJit»uuxi> cojieft. 

no OKOH^aHiH c6paHCHBaHiH (BpeHH He onpeA'b^eHo) ohI} Haiueirb 
1,745 rp. Apo^KHcefi cb 0,096 rp. N (5,5o/o); ocTa;n>Hoe me KgjiH- 
lecTBO, oKOJio 25 iirp. N, onasajiocb bi> GpoAHJibHoft »chakocth. 
SroTb onuTb 6HJVh noBTopeHi> BnocJitACTBiH cTb rbM^ Hce pesyjib- 
TaxoM'b Schutzenberger'oM-b, Duclaux h Destrem'ou-b ^). 

N^eli, HazoAH wb 6poAHJibHod hchakocth He TOJibKO nenTOHi>, 
HO H ajib6yMHHiii, npeAHOJiaraJTb, ^to Bujifbiuiemoe aeiuecTBO othochtca 
Kh 6'kJiKaii'b. O&bflCHHJTb 0Hi> BTO 4)aHTacTflqecKHjrb ABHHcemeirb 
qacTHUT. njiasMU, KOTopoe bo BpeMH GpoHceHiH yBejiiiqHBaeTOfl h 
aacTBBJifleT'b lacTHiibi 6'fejiKa pacnaAaTbCH na toji'be MejiKifl ota'&jii>- 
HOCTH, KOTopuH cnoco6Hfai AiocuBpoBaTb qepesii o6oJioqKy. iut^tkh. 

3to BBiA^JieHie OTpa6oTaBniHXi> bi^ npoaeccrb 6poHceHifl asoTH- 
CTurb „aKCKpeNeHTOBi>^, KaaaJiocb, oC^bacuajio, noqeiiy oAHHirb b 

ThWh me KOJIBHeCTBOM-b ApOXOKefi HeJIbSH c6p0AnTb npOHBBOAbHO 

6ojibiiioro KOJiHHecTBa caxapa, ecjiH mme yAajiBTb npoAyKTu 
epoHceniH. 

AtficTBHTe;ibHo, no wh^± Toro kslki^ ApoHOKaM-b npHXOAHTcn 
c6paHCHBaTb ace hobuh h hobbib KOJinnecTBa caxapa, cdpaHCHBanie 
craHOBHTCfl uewhe h iieH'be noJiHUBrb, noKa BaKOHem> He ocTana- 
BJiHBaeTCfl coBepraeHHo — Hacxynaerb xan-b HaawBaeMoe ^HCTomenie" 
(ErschSpfung) ApoHCHceft. 

TaK-b, JIb6hxi> ^), cjibbbh c6po}KeHHbift caxap^b h npH6aBJiHH 
HOBUH nopolH ero, HadjuoAaJii^ npeKpaiueHie 6pomemH yme npH S-Mb 
noBTopeniH axofi onepauiii. Ecjih OH^b, KpoM'b Toro, KancAUft pasi* 
npoMbiBaJTb ApoH{}KH BOAOJI, TO yHce Ha Tpexbefi cu±n± caxapa 6po- 
meme npeKpamaJiocb. 

JlH6HX'b, xaKHce KaK-b H,Apyrie aaxopu, o6'bflCHHJii> axo hcxo- 
menie nocxeneHHOft noxepefi aaoxa npH 6poH<eHiH. 

Bcb BXH yKaaamn na noxepio aaoxa bi> bha'^ 6i^K0Bi> naxo- 
AHXCH na nepBUft Bsvjiaji'h a^b npoxHBop'feqiH cb rbwb nocTOBHCXBOirb 
6'b;iKOBaro asoxa, Koxopuft h Ha6;iiOAajrb. Ttiii^ He Mente, mh^ 
KasKexcfl, 3X0 npoxHBop'i^qie ifO}Kexi> 6hi npHiqipeHo, ecjiH uu o6pa- 
Tmwb BHEManie na ycjioaia, opn Koxopbixi> npoHsaoAHJiHCb onBixu. 

IIpeHCAe Bcero h oopeA'fejiHjrb xojibKO 6±JiK0hu1k N h upuTowh 



*) Duclaux, Trait6 de Microbiologic, T. Ill, p. 206—210. Ibidem, p. 323—327. 
*^) Liebig, Annal. d. Chem. und Pharm. Bd. CLIII, p. 1, 1870. 
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BO BceB upo6% a He B^b OT4>HJibTpofiaHUbixi> ApoHCHcaxi*. OABaKo, 
(f)HJibTpoBaHie Majio 6bi HSU'bHHJio jsijio^ raicb KaK'b y mchh asorb 
MorB nepefiTH bi> ({>B;rbTpaTi> tojibko bi> (|)opN'b He6'bJiK0Bbix'b co- 
eAHHeHifi. OTcyTCTBie bi> Heii-b 6'b;iKa (Aa»e h nenTOHa) ycTanoBJieHO 
6buio 6iypeTOBoft npo6ofi ^). He6'k]iK0BbiH me coeAHHeHui AocTHraJiH 
maximum 14^/o o6ii^aro aaora, a noTOMy juin o&bHCHeHiH 6ojrhe 
BHaHHTejibHBix'b noTepb aaora npHXOAHTCH AonycTHTb, qTO kojiH'- 
qecTBO aTHXi> npoAyKTOBT> AOCTHraAO bi> onbiTaxi) afiTopoBi> 6ojr&e 
aaaqHTejibUbix'b paaii'bpoB'b. dro A'bflcTBUTeJibHO 6bi;io Bnojieib Boa- 

MOmHO npH yCJIOBiliX'b, Bl» KOTOpUXX CTaBHJlHCb dTH OnUTbl. A HM6HH0, 

OHH npoHa^OAHJiHCb He crepHJibHO h THHy^racb cJiHmKoirb AOJiro, Taicb 
HTOt 6;iaroAapH a^ctbuo CaKrepifl, noHBJiHJiBCb btb 6o;rbe ana^iH- 
TaabHom* KOJiHqecTB'b oTMepmin KJvbTKBj hxi» 6'&jikh paajiarajiHCb, ho, 
HecMOTpH Ha npHcyTCTBie caxapa, noAHocTbio, Kain> uu bbk^jiBj pe- 
renepHpoBaTb He mofjih. drorb Hecnoco6Hbifl ki> cHHTeay ocTaTOirb, 
KOHe^Ho, CO BpeMeneM'b HaKonJUijicfl bt> hchakocth h TaicHH-b o6pa- 
aoMis yBejiHHHBaji'b aorepio ApoHcxcefl aaoroM'b. To me caMoe Ha6jiio- 
AajTb H H, KOFAa KyjibTypa bt* oobirfa VII Tanyjiacb bi> TeienlH neA'bJiH. 

ApoHcacH, CTOHBmiH noc;r6 6po»eHifl nen'hjuo npn 25^ o6Hapy- 
HCHjiH yH(e y6BiJib MjiKoaaro N, bi> oAHoirb cjiyqa'b ci> 8,2 Nrp. 
(na KaHCAyK) npo6y) ao 7,5 nrp., bt, Apyroni. — ct> 7,9 ao 5,74 nrp. 
Ci> Apyrofl CTopoHU, B'b HibKOTopMXi> oouTaxii Schutzenbei^er'a h 
Destrem'a, KOTopue npoAOJiHcajiHCb TOJibKo 24 qaca, oKaaanacb 
CTOJib HeanaHHTejibHaH yCujib (crb 2,81 ao 2,70%), BeJiHHHHa koto- 
poft noHTH jiemBTh btl apeA'i^^ax'b norp^oiHOCTH aHajinaa. 

TaKBM'b o6paaoirb, xaicb HaausaeMoe ^HCTomeme*' ApoHc»eft 
npH npoAOJisKHTejibHoiTb 6po}KeHiH bi> qHcroirb caxapt o6i>HCHfleTCH 
yMeHbrnemeiTb KOJiHqecTBa HCHaneA'&HTejibHux'b KJitTOirb, 6;iaroAapH 

OTMHpaHifO H HeaoaMOHCHOCTH DOJIHOA HXl. aaifbHU. BoaMOHCHO, KpOM'fe 

Toro, qTO Bi* H^KOTopbiTb cjiyqaflxi* mbi Hii'beM'b aA'bcb A'i^o cb 
Tod c|)H3io;iorHqecKO& peaicqieA, Koropan cooTB'bTCTByerb CTaAiH no- 
KOfl, BbiaBaHHofl qacTHHHuirb rojioAanieii'b (oTcyrcTBieii'b nHTaxeJib- 
Hux-b cojiefi). 

Bo BCflKON'b cjiyqa-b, mu Mo>KeMi> cKaaaTb, hto npoQeccrb 6po- 
TKeitiH cairb no 066*6 He conpoBOHCAaercH BUA'&JieHieii'b Ha'bKjrbTKH 
KaKHX'b-JiH6o aaoTHCTbix'b 0aKCKpeMeHTOBi>", Kaicb aTo npeAnoJiara- 
Jiocb Ao CHXT> nopT> 2). 



^) Ko;iRHecTBeEiHoe onpeA^euie Bcero aaora bi> (|>HJibTpa'rfe o6Hapy}KHAO 
TaKHce, HTo oiTB CrbjieB'h b Boo6rue a30T0in>. 

') Ad. Mayer, Die Gfthrungschemie. 5 Aufl. 1902, p. UO. 
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BepHeNCH Tenepb Kh Bonpocy, conpoBOHCAaeTc/i-JtH 6po)KeHie 
Boo6me pa&noxceHieii'b e'bjma, xoth 6ia h 3aMacKHpoBaHHiiirb chh- 
T6THqecKHirb opoueccoiii>. 



HTaiTb, pa3i> EirbKnca Ha Jiaqo yr;i6B0ABi, 6iknKB npe epOHcemH, 
KaKi> H npH BHTpaMOJieKyjMpHoirL xuxaaiH ^), He HSirbHHioi^fl, h 
jiHinb KOFAB yrjieBOAu HC^epnaHu, bosmohcho nafijiiOAaTB hxi> {Grbn- 
Kovb) pasjioHceHie (cm. r;i. III). 

TojiKOBBHie 9Toro (j[)aKTa ci> to^kh sp^Hifl AnccoqiaoioHBOft 
rHnoT63u flCHite Bcero <t)opMy;iHpoBaHo Jlerrnepowb. „no Moeily MHib- 
mio, roBopHTB 0Hi>, Bcb HBJienm dpoxceHin, BtiauBaeiiiiiH KaKi> buc- 

IDHMH paCTeHiHMH, TBK'b H ApO)K}KeBI>IHl> rpB6K0Nl>, npOHCXOAHTb 

OTToro, HTO 6e3a80THCTue opoAyKTBi pacnaAa (}>H3iojiorHHecKHxi> 
3JieMeHT0BT> (qacTHirb 6'bJiKa) npn orcyrcTBiH KHcnopoAa pacmen- 
jiHiOTCH Ha aJiKorojib, yrjieKHc;ioTy h Apyria aeniecTBa, BCjrbACTBie 
ABHxceHiH CBOHxi> aTOiioBi>. BpoHceeie npoAOJixcaercH, noTOMy hto 
aaoTHCTBie npoAyKTbi pacnaAa sKHBoft 6i^K0B0fi HOJieicyjiu chobb 
COeAHHfllOTCH Cl> HN'blOmHIfHCH CesasoTHCTUMB BeiuecTBaMB (rjnoKo- 
30fi) AJiH o6pa30BaHiH HOBBixii 4)B3io;iorBqecKHXi> ajieHeHTOB'b, ko- 
Topue Moryrb cnoBa pacnaAaTbca*' ^). 

Kbk'b BHABMi), aTO npeACTBBJieHie o6i> yqacriH 6'bJiK0B'i> b% 6po- 
memK He Heo6xoABiio cbhsbho ci> cymecTBOBaHieirb KjrbTKH Kairb 
q^aro, a noroMy bhojih^ yxcBBaeTCH ci> npBBHameirb aToro npo- 
aecca aHSHMaTBiecKHifb. B'6ai> ao chxi* nopi NexaHB3iii> A^flCTBifl 

dH3BH'b B, Bl> qaCTHOCTH, BflMBBH (CB. BBime) TBICb URJIO BUflCHeHls, 

HTo HeBOBMoxcHo npHMo oTpBqaTb Bi» ApoHCHceBOMi) coicb, qpesBM- 
qaflHo 6oraTOM^ MjiKaBB, npoqeccoB'b, KOTopne npeAnojiaraJia ahc- 
couiaqioHHaH rBnoTesa ^). 

FBnoTesa AHCCoqiauiH, cji-^AoaaTejibHO, roBopBTb, hto pasjio^Re- 
Hie MjiKa ecTb Heo6xoABMoe ycjioaie 6po}K6Hifl, hto bto pasjiOHce- 
me BAerb HeaaBBCBMo ott> opHcyrcTBiii bjib oTcyrcTBin yrjieaoAa, 

XOTH A'b^aeTCII BBM'I^TBblB'b B AOCTynHUMl> OHBITy JIHUIb B% 61*0 OT- 

cyrcTBiB. CjrbAOBaTeJibHo, abbbh caxapi) ApoaKxceBoil lurbTirb, uu 

Cb 3T0fi TOqKB Sp'ibHiH BSU'&HHeM'b (HMeHHO, Bl> 6jiaronpiflTHyiO CTO- 



^) PaUadi/n, Ber. d. bot Geeellsch., Bd. 6, 1888, p. 205. 

•) Detmer^ Lehrbuch d. Pflanzenphysiologie, 18S3, p. 175. 

') EcJiB xoAi> peaKuiR Cpoxcemfl SHMaaod, KaKi. aro namjiB Herzog b Phx- 
Tepi» BupasKaeTCH TaKsse, Kaick h y ApyrHxi 8H8Hin>, to orb aioro MexaBBBMi* 
peaKum ne craHOBHTCH aeabe. Cm. Herzog, Zeitsdir. f. phya. Ch. Bd. 37, p. 149; 
Bd. 41, p. 416. — Fuxmepht IIpoTOKOJibi CIIB. 06mecTBa Ecreera. 1904. 
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poHy) jramb ycAOBin cHHresa, AocraaAHH aah aero MaTepiaji'b; vh 
ycJiOBiii se pacoaAa uu BMKBHmxrb HaarbHeaift ne bhocbhiu 

KaKmrb o6pa80irb coBepmaercH bi» KjrbTicb cHHTe3i» C'bJUcoBi, 
A-flH Haci> ocraercfl noKa coBepmeHRo Heii8BitoTHiiDn>i ho othoch- 
Tejn>Ho paanoxcemH uu Tenepb ynce bi> npasib npasHaTb y^acrie bii 
newb nporeoJiHTHHecKoft 9H3hiiiiI ^), pa6oTy KOTopofi mm bt> HacToamee 
BpeMH MoseiTb Ha6jii)AaTb HeaaBBCHMo oth cHHTesa. RnaroAapfl 
dTOMy, Hii^ HirbeM'b BOSNOxcHOCTb onLiTHbiirb nyTeMi> opoaibpHTb ra- 
noTesy AHCcouiaitiH. 

Ecjia yr;i6B0Ai> bo Bpean 6poseBifl M'toaerb JiBmb ycJiOBifl 
CHHTesa, ocTaBJiHH rbMB »ce ycjioBiH pa6oTU paajiarfuomed dHSHMu, 

TO Ch dTOft TOHKH Spd^HUI 9H8HMaTHHeCR0e pa8JI0H<eHie 6'bJIK0Bl> 

Apo}i^3Kefl co6cT6eHHOfi dHSHMofl BJiB caMonepeBapHBame aojisho 
HATH OAHHaKOBo, 6iiijn> ;iH AaHi> ApoH(}KaMi> caxap'B Hire Htrb. 

Am upoBibpKH dToro npeAnoJioHceHia nhok) 6biJiH nocTaBJieHBt 
cjrbAyiomie onuTu: 

* O n H T t VIII. 

B'B 300 K. c. BOAu cb 60 rp. caxaposu 6mjhi pacTepTu bI) 
cxynirfe bi> paaHOM'bpHyio CMibcb 33 rp. cupux'b npeccoBaHHfaixi> 
ApoHCHcefi ^. Uocffb 24-x'b qacoaaro 6poaceHiH, KorAa BUA'bjieHie 
yrjieKHCJioTU eme npoAOJiHcajiocb, HCHAKocTb nacTbio cJiHTa cb 
OTctBmHX'b yHce ApoHcwefi h hbi^ ocxaBmeficH TaKHH'b oSpasoMi) 
rycTofl Naccbi npH CHJibHOH'b B36aJiTUBaHiH bshtbi nnneTofi Dpo6Bi 
no 10 K. c. OAHOBpeMeHHo 6buih bbhtu rb xce npeccoBaHHUH apohchch, 

KOTOpblH CJiyjKHJIH MaTepiaJIOMli AJIH TOAbKO HTO OHHCaHHarO 00- 

;iyqeHui 6poAHBmHX'b ApoHcmefl, h 6buiH paaCojiraHbi bi> boa'6 

npH6jIH3BTeJIbHO Bl> r£xi> HCe OTHOmeHMX'b, BT> KaKHXl* 6bIAH 

B3HTU nopqiH 6poAHBmHX'b ApoHCHceft. lisii npnroTOBJieHHOft TaKHNi> 
o6pa30Mi> cu'bcH 6bijih BSHTbi coBepmeHBO TaKHce npo6u no 10 k. c. 
Ilocjrb 3Toro rb h ApyriA 6u;ih nocTaBJieHU ci> npndaBJieHieM'b 
THMOAa Bi) HsdUTK'b fi-b TopMocTarb npH 50^ Hepe3i> 2 qaca, KorAa 
MHKpocRonHiecKoe BSCJi'bAOBaHie crb oKpamHBanieM'b MeTHJieHOBoft 
CHBbK) noKasajio, qTO minBUX'b He KpacHn^HXCH TOT^acb bi* CHHifi 
ujffbvh KjrbTOK'b HibTi>, B&k npo6bi 6u;ih nepecTaaneHiii bi> 47^ C, 
T. e. optimum nporeoJiHsa y ApoacHcefi. Hepeai* 15 h 64 qacoBi* 

>) yqacrie aHsainii bi» pacnaA'fe aabho AonycicaJiocb AaiKe aamHTHHKaiiB 
ABCcomaiuoHRofl ranoTesu. Cm. BopodUHh, Bot Zeit 1878, p. 825. 

*) Bo Beixi» BH»e iipHBeA6HHiiixi» onfairarb ynorpedJuiAHCb npoAa»Bbifl 
opeccoBaHHUfl apo»>kb. B'bcb o6oaHa<iaen> BcerAa vbch cupbirb Apoacmed. 
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npo6bi 6biJiH aHaJiHaHpoBaHU, kblk'l h KOHrpoJibHiiiff, Ha coAepacame 
&6jiKOBaro "N h ahjih cjrisAyiomift pesyjibTarb: 

a) 55,0 »)) 
BpoflHBmifl . • M553 (55,15 36,6 21,4 

a) 53^0 ) 
He6poAHBmifl • m 54 | f 53,55 19,4 10,9 

HJiH, Bbipa»afl dTH oTHouieHifl HHane, mu MOHcem* CKBsaTb, hto btb 
cooTB^TCTByioniie cpoKH pacnanflcb cjrbAyiomiH KOJiHHecTBa frbjuca 
Bi» ^/o OT-b Ha^iajibHaro KOJiHHecTBa: 

Hepeai* 15 h. H6pe3i> 64 h. 
Bt> epoAHBmax'b . . 33<>/o 61,47o 

B'b He6poAHBniHxi> . 65% 80,0% 

KaKi> BUAHifb, 6poHceHie OKaaaJio BecbBia p'&mHTeJibHoe BJiiiraie 
Ha cnoco6HocTb 6'hjiKOBrb pacnaAaTbCH. [Ipa AaHHUx-b yc;iOB]irxT> 
&bJiKn dpoAHBuiHX'b pacnaAaiOTCH BABoe MeAJilna^e He6poAHB- 
mHX'b 2). 

3to BjiiHHie caxapa HOHcerb 6biTb o6i>HCHeHO hjih rfeifb, qro 
npH 6po)KeH]H caMti 6'i^JiKH nperepn'ibJiH HSH'i^HeHie TaKoro poAa, 
<]T0 OHH cA'feJiaJiHCb ycToftqHBi^e no oTHomeniio K^baHSHMt, hjih me 
yMeHbinaeTCH KOJiH^iecTBo caMod dHSHMbi, hjth Hce, HaK0Hein>9 o6pa- 
ayeTCH oco6oe aentecTBo, KOTopoe saAepHcnaaerb pasjio^cenie h 

COOTB'feTCTByerb TaKHMT> 06pa30MT>, TaiTb Ha3BIBaeMLirb, aHTH- 

aHSHMaifL. 

Uz-b aTHxi) Tpexit BOSMOHCHocreft npHmjiocb ocTanoBHTbca na 
nocjrbmefij 6jiaroAapfl onuxy, Koxopbift a CA^Jia^Tb BM^crfe ch TOJibKo 
qro onHcaHHHM'b. ToTqicT> noc;rfe Toro, KaK'b bc* npo6M 6ejjih 
y6HTbi npn 50**, a coeAHHHJiT* npo6y 6poAHBinHX'b ApoHcwefl crh He6po- 
AHBuiHMH H qepeai. 64 qacoBX CToaHia npn 47^ noJiyqHjn> ajih 
Hen npn THrpoBaHin 42,0 k. c. Ecjih 6m A^flCTBHTejibHo 6±nKH 

epOAHBmHXT. KJliXOITb CA'^JiaJIHCb yCTOflqHB'be, TO fl AOJIHCeHT* 

6burb 6bi noJiyqHTb cyniiy rfex'b KOJiHiecxB-b, KOTopbia a nojiyHHjn* 
AJiH 6pOAHBmHXl> H He6poAHBmHX'b Apo)K>Keft 3a TO Hce BpeVLHy 

') Uh4)PU B'b BTOwb H Bcbxi* nocJTbAyiomHX'b oobiTaxi aTOfi r;iaBbi o6o3Ha- 
qaioTb KOJiHHecTBa Ky6. c. cfepHofi khcjiotu, Tpe6oBaBuieficfl ajia HeflTpajmaaiiiH 
OTorRaHHaro aMMiaKa. 

*) BpoABBmiH ^poxcHCB oTiiHqaJiBCb OTi> He6poABBiirax'b nocji'b caMOQepeBa- 
pBBSHiii xaioKe h noAi* MBKpocKonoirb npB OKpacirb MeTanBiojiexoirb hjih cHHbio. 
B'b nepBfaix-b oqeHb HBCTBenHo Bbicrynajio oKpameHHoe fl^po. 
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T. e. 21>4-|- 10,9 = 32,4. Ha caMOM'b Hce A'&jrlb OKaaanocb, qro h 
He6poAHBmii| kji'&tkh bi> cuicjn ctojih paanaraTb cBOft 6'bJi0Ki> 
TaKxce iieAJieHBo, Kairb 6poAHBmifl. C;r6A0BaTeJibH0, dTorb pe3y;ib- 
Tarb BejibBH o6i>flCHHTb H 0CJia6jieHieM'b npoAyKUiH aH3HMfai bo BpeMH 
CpoHceHin; TorAa bi^ cn'^ch 8H3HMa HeCpoAHBOiHX'b A'^BcTBoeajia 6bi 
Ha 6^KH 6poAHBmHX'b H uu HMtjiH 6m cyMMy 10,9 -(-10,9 = 21,8. 
OcxaeTCH, cjrbAOBaTejibHO, To;ibKo oaho npeAnojioHceHie, «!to bt* 
npHcyrcTBiH yrAesoAa o6pa3yeTCH aHTHdoaHiia, hto h noATBepAH- 

JlOCb CJrfeAyiOmHMl> OOUTOM'b. 

O n H T T* IX. 

Us-h CM'fecH 40 rp. cbipuxi> npeccoBaHHuxi* ApoHOKeft upjs 
B36a;iTbiBaHiH bbhto bi* 3pJieHMeftepoBCKui Ko;i6oqKH 9 npod-b no 
25 K. c. B-b Ka)KAyK> h3i> hhxi> npH6aBJieHo no 10 k. c. caxap- 
Haro pacTBopa cb 5 rp. caxaposbi h Bci ocTaBJieHU 6poAHTb npH 
KOBiHaTHOft TeiinepaTyp'6 ao cjrbAyiomaro ahh. OcTajibHan qacTb 
CMtcH B-b 3aKpuTod K0Ji6'b 6fai;ia nocTaB;ieHa npa 3"^ C, aah Toro 
HTo6bi in36±msiTh no bosmohchocth padAOHfenifl 6'kiiKOB'b ao cjrb- 
Ayioniaro ahh, KorAa onurb ci> caMonepeBapHBanieM-b AOAHcen-b 
6bui'b HaqaTbCB. 

Ha cjii^AyfooJua AeHb esi^ 3T0ft cwbcH 6bi;iH bshtiiI TaKHiii> me 
o6pa30Mi> npo6bi no 25 k. c, KOTopuH, cjiiAoaaTejibHo, coAepHcajiB, 
K^K-b noKasaJii* aHajiH3i> (cm. HHHfe), to »e Ko;iHqecTBo 6t;iK0Bi, 
KaKi) H npo6bi, nocTaBiieHHbifl na 6po>KeHie, bi* KOTopbixT> oho ki> 
9T0My BpeneHH yme KOHHHJiocb. 

SarfeM'b Bcrb npo6bi 6ujih y6HTbi H36biTKOMi> xJiopo(t)opiia npa 32"". 
HepedTb 4 naca, KorAa BscJi'kAOBaHie noji'h iiHKpocKoaoiii ch hcth- 
JienoBOft CHHbio o6Hapy}KHJio oTcyrcTBie >KHBbixi> KjrbTOK'b, H-fe- 
CKOJibKo npo6'b 6poAHBn]HX'b 6bi;iH cMimaHU ci> HeCpoAHBiuHUH h 
Bcii K0Ji6br nocTaBJieHbi npH 32^, OTKyAa Hepe3i> H3B'6cTHbie npone- 
xcyTKH BpeHeHH oui 6paJiHCb ajih onpeA'^JieHiH C'kJiKOBaro N. 

rioJiyqujiHCb cji'feAyiomie pesyjibxaTw, Bbipa^cHHwe, naK'b B-b 
npeAbiAyn^eii'b onurf) hi> Ko.iHnecTBax'b Ky6. caHTHu., nouieAU]Hxi> 
Ha HeftrpajiHsauiio aMniaKa. 

K0HTP0«. ^ir- ""^ ST 

BpoAHBOjia .... 32,9 32,4 30,6 26,0 

He6poAHBUiia ... 31,8 24,6 22,4 9,8 

CyMMa. . . . 64,7 57,0 53,0 35,8 

BpoAHBmifl Bwhcrh cb 

He6poAHBmHMH . . 64,7 59,0 52,3 43,8 



nocjrt 
24 1. 


caiionepeBapiiBaiiiii. 
48 1. 120 < 


1,2 


7,0 


27,0 


22,3 


30,0 


70,0 


8,8 


18,0 


32,0 
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HJiH pacnanocb 6'6jikobi> bt* npoueHTax'b orb hxi> nepBOHanaiibHaro 
KonHqecrea: 

BpoAHBiniH 

He6pOAHBuiifl 

EpoAHBmiH BM'fecrb cb He6poAHBmHiiH 

HbI) nocjrbAHHX-b mi(t)pi» acho bhaho, <rro ^po^ec(rb oepeBapn- 
BBHiH Bi CM'&CH 6poAHBmHxi» H He6poAHBmHrb 6jiHMce Ki) xoAyne- 
peBapHBaHiH oahhxi> 6poAHBinHxi>, t. e. He6poAHBiuiH KjrbTKH Hcnu- 
TUBaiOTb TaKxce saAepucKy B-b pacnaA'b h, oco6eHHO bi, kohu'^ aToro 
npoaecca, hxi* pacnajiocb no<iTH CTOJibKO xce, CKOJibKO pacnajiocb 6iii, 

6CJIH 6bl BCb KJrbTKH 6bIJlH 6pOAHBmHllH. 

TaKHMTt 06pa30Hl>, 6BIJI0 HeCOMH'bHHO, HTO npoTeoJiHSi He6po- 
AHBIUHX-b KJltTOITb 3aAep»CHBaJICH KaKHMT* TO BecqeCTBOM'b, BHOCH- 
MblM'b Cb 6pOAflBmHMH KJI'^TKaHfl. 

IlepBOHaHajibHo y m^hh bobhhkjio npeAOOJioHceHie, hto npH y6H- 
BaHiH KJi'feTKH BumeonHcaHHbiii'b cnoco6oii'b y CpoAHBinnx'b KjrbToirb 
coxpaHHercfl eme cnoco6HocTb CHHTesHpoBaTb frkincH ea cnerb 
CKonjieHHbix'b Bi) KJvbTKb aanacoB'b yrJieBOAa. SaAepHfKa Brb pac- 
naA'i^ o6i>flCHA;iacb 6bi TorAa A'i^ficTBieMi> npoqecca, HanpaBJieHHaro 

Bl) OpOTHBOnOJIOHCByiO CTOpOHy, a Bl) CM'bCH <rb He6pOAHBmHMH 

KJitTKaiiH aTOTb CHHTe3i> juejvh 6bi CHJibB'^e, CiiaroAapfl 6o;ibmoMy 
ROJiHHecTBy a30THCTbixi> npoAyKTOB'b pacDBAa frfeJiKa. OAuaKO, onuTb 
He noATBepABJi'b Tanpro To;iKOBaHiH. npH6aBJieHie npoAyKTOBi> caMO- 
nepeBapHBaHin ApoHOKeft HHCKo;ibKO He hsm'I^hhjio bi> 6jiaronpiHTHyK) 
A^H 3Toro TOJiKOBanifl ciopony KOJin^iecTBO d'fejiKOB'b y 6poAHBmHX'b 
KirfeTOK'b. IIpH nocjrbAyioniHX'b onuTaxi> aro oditHCHenie ornajio 
caMo co6oft, noqeiiy a sA'fecb ne 6yAy npHBOAHTb oTHocHii^HXCfl 
cioAa UB({)p'b. 

Hto6m ye-feAHTbca bi TOM'b, hto aHXHnpoxeojiHTHqecKoe ae- 
lUecTBo HaxoAHTCfl Bi) pacTBopi^, 6biJi'b cA'i^JiaHi> cjibj^yionxA onbiri. 

n w T !> X. 

llocJib AByxAHeBHaro fipoHceHia 30 rp. iipeccoBaHHbixi> AponoKefi 
<rb 35 rp. caxapoau bi> 200 k. c. boau c6po)KeHHaH ncBAKOcrb 
6bi;ia ocTopoAcuo cjiHTa h OT(t)HJibTpoBaRa qepe3i> IIIaM6epJieH0B- 
cKyio cB'ikqy. [lojiyqeHHbifi raKHWb o6pa30Mi> coBepmeHHo npospan- 
Hbift pacTBopi) 6fai;i'b npH6aBJieHi> bi KOJiH^ecTB-fe 10 k. c. irb 
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npo6aiii> iipeccoBaHHiiixi> ApoHcxceA^ coAepxcamHirb TaKHce no 10 k. c. 
cirbcH (15 rp. Ha 125 k. c. boau), y6HT0ft aapante npe SS"". K'b 
H'&cKOJibKHirb npoCaN'b Tofl me cifbcB 611IJ10 npB6aBJieH0 bh'^cto 

GpOAHJIbUOft »flAKOCTH no 10 K. C. BOABI- A^H KOHTpOJIH 4 K0;i6lil 
(Tb aHTH9H8HII0fi H 6eai> HOH 6UJIH npOKHnHqeHU Ha BOAflHOfi 

daH'b n Bci nocTaBjienu npe 48^. Hepeai* 3 aha noJiyqHJiocK 
c;rbAyiomee: 

CaMonepeBapHBaBie. KoHrpoJib. Hepesi* 3 arh. 

( a) 25,9 
6e3i> 6poAB;ii»H. hchakoctu • { m 25 5 * ^>^ 

( a). 26.2 15,8 

Cl> epOAHJIbH. JKHAKOCTblO. . | j^^ 26,5 16,4 

Cji'feAOBaTejibHO, aHTHdHSHna npoxoAarb qepe3ii IIIaii6ep;ieH0B- 
CKyio CBi^<]y, He Tepaa CBoeft chjiu. 

O n M T -b XI. 

ToTb Hce caMufi onurb yAaerca CAtJiaTb 6ojrbe AeiiOHCTpaTHB* 
HUM-b ci> noMombK) MeroAa Mena. KanajuiapHUfl Tpy6oqKH, nanoji- 
HeHHBifl 4^/0 HcejiaTHHOft cb THMOiioifb, 6uJiH HOAOffceHfj Bi npo- 
6hpkh CO CM'bcbK) ApoHCHceft, y6HTiiX'b npn 50^ h x;iopo({K)pMOM'b. 
nepeBapHBaHie aojixcho 6ujio npoHcxoAHTb nps KOMHaTHOfl Tesine- 
paryp'b, qTo6u H86'i^rHyTb pasHCHHceHia HcenaTHHU, h noroiiy npo- 
HCXOAHJio o^ieHb MeAJieHHO. Hepesb ntcairb bi^ npoeHpHaxi} 6e3i» 

npH6aBKH 6pOABJQ>HOft XCHAKOCTH Bli OAHOfl Tpy6oqKt AJIHHOfl Bl» 

23 mm. nepesapajiacb bch mejiaTUHa, bi> Apyrod Cojvhe ysKofl 
12 mm. B'b npodapKax-b me ch aHTHBHSHMOft nepeaapajiocb bi> 
OAHOfi Tpy6oqi€i^ 6 mm, B'b Apyrofl 7 mm. 

Ci) n'bnhV) tJisme onpeA'^HHTb npupoAy 3Toft pacTBopBMoft B'b 
BOA^ aHTHdH3Biib], 6ujiH CA'i^BHbi car^Ayfonxie onbirii. 

On NTT. XII. 

BpoABJibHaii JKBAKocTb, HOJiyqeHBaH Bb onurb X, 6ujia pasAt- 
neHa Ha 2 qacTH. Oahb as-b hexii 6faiJia npoKHna^ieHa bi> Teqenie 
10 MHHyrb Ha crbTfcb, Apyraa ocTajiacb HeKHnaqeHOfi. 

TorAa K'b npo6aMi>, coAepHcan^HM-b no 25 cc. cirfacH jipommeb 
(30 rp. Ha 160 cc. BOAi>i)t 6uno npH6aBJieH0 no 10 cc. 6poAHJibHoft 
HCHAKOCTH KHnnqeHoft (npo6a A), HeKHnflqenoft (npo6a B) h boau 
(npo6a C). IIocjrbAHaH 6biAa npadaBAeua, qTo6u HM-^Tb KonaeH- 
Tpauiio nporeoJiHTHqecKOfi aHSHMbi bi> KOHTpoJibHofl npo6'fe TaKOfo- 
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me KaKi* h wh Apyrnxi} opoOax'B. nocjrh 4-rb weBHaro casionepe- 
BapHBaHiH npH 33^ Dpo6iii coAepHcaJiH cJi'^ATiomiH KOJJHqecTsa 6-^1- 
•Koearo N (bi> Ky6. caHT. khcjiotbi): 

A 

Jlo onHxa * 44,9 

ABC 
1) 12,6 10,6 

IlocJi-fe caiionepeBapHBaHiH. 2) 11 5 ^^'^ 9 

Oqbitb hcho noKa3iiiBaeTi>, hto KHOHqeme oohth ynnqTOHcaerb 
A^flCTBie aHTHnporeoJiHTHHecKaro Bemecxaa, xoth Bce me HibKOxo- 
pan aaAepHCRa no cpaBHeHiio ci> KoerpojibHofi npo6o£r C sairb- 
Haercfl ^). 3to Aajio Mirb doboa'b npeAnojioHCHTb, «ito saAepHCHBax)- 
mee A'bfiCTBie o6fl3aHo rbwh JieTy<miiT» BeniecTBaifb c6po»ceHHofl 

XCHAKOCTH, KOTOpUH DpR ^4 qaCOBOMl> KHOH^ieHiH He caojiHa OTro- 

HiiiOTCfl. IIoaTOiiy, bt. cji'bAyK>ii;eui> onurfe h HcnuTaji'b A'bfiCTBie 

6pOAHIIieft X<HAKOCTH, npOKHDHqeHHOft Cl> 06paTHUlll> XOJIOAHJlbUH- 

Kowh, npHHeMi>, cji'bAOBaTejibHO, Jierynie npoAyKTU Cojibmeio qacTbio 
ocraBajiHCb Biy xchakocth. 

OnbiTT, XIU. 

EpoAHJibHaH >KHAK0CTb, DOJiyHeHHaH nocji'b 2-x'b AueBHaro 6po- 
mema 67 rp. ApoHCHcefl bt> jihtp* boam ch 200 rp. caxapoau, 6bijia 
OT())H;ibTpoBaHa qepes'b IIlaM6epjieHOBCKyio CB'6<iy h aarbirb nojraaca 
CTOHJia Ha KHn/m^eft boahhoA Oawb ch ofipaTHbiM-b xojioAKi;ibHBKOM'b. 

Ilocjrb dToro ki> oAH'fau'b npo6aM'b Apo>KHcefi, coAepHtaBUiBMi* no 
25 K. c. cirkcH (29 rp. ApoHfHceft na 270 k. c. boau), 6biJio npH6a- 

BJieHO no 10 K. C. npOKHnflqeHHOfi Cl> 06paTHbIM'b XOJIOABJIbHHKOM'b 

WHAKOCTH, Ki> ApyrHiTb HO 10 K. c. BOAbi. Ilocjrb 4-x'b AHeBHaro 

CTOHHifl npH 33^ Cb H36bITK0M'b XJI0p0({)0pMa, CJI'feAyK)Ulifl KOJIHHeCTBa 

C'&JiKOBaro aaoTa ocraJiHCb nenepeBapeHHuuH: 
npo6bi Cb 10 K. c. KHn^qeHHoft 6po- 

AHJIbHOft HCHAK a) 21,8 ] on Q 

b) 20,0 J ^^'^ 

npo6H Cb 10 K. C. BOAH a) 11,8 ] .^^ 

B) 9.4 J ^^'^ 



^) Mowerb 6iiiTk, aio ocraToqHoe irbficrsie ecTb peayjibTarb A'feficTBiii caxapa, 
KOTopuft, corjiacRo Rscji'bAOBaHiHii'b FpoMOBOfl H TpHTopbeBofl, oc;ia6jmen> npo- 
TeoJiHai* He TOJibKo npe cH;ibHuxi> KOHueHTpauiHxi> (nanp. 50^/o, KaKi. HaniJiH 
paH'fee Hahn b Gerel), ho h npH cJiaCuxi*. Qromow und Grigoriew, Zeitscbr. t 
physiol. Ch. Bd. 42, 1904, p. 299, 
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droTb onuTb noKasusaerb, hto HBieHHo JieTjHuuiy coeAHHemHM'b 
.6poAH;ii>Hafl HCBAKOCTb o6fl3aHa cBOHin> ceoficTBoirL saAepHuiBaTb 
iipoTeoirE8i», a He aHTHdHSHifb ^). 

Pa3i> dTO TaKi>, TO upeHCAe Bcero mokho 6biJio npeAnojioxcHTb 
yqacrie aJiHoroJifl e-b aToui) npoueccfe, rfeii'b 6oji'!ke, hto A^ficTBH- 
Te;ibHO»no yKaaaiiiHM'b Geret h Hahn'a, aJiKoroJib, y»ce HaHHHan (rb 
5^/0, Ha^HHaerb saAepxcHaaTb npoTeojiQ3'b. 

Hto6m TOHH'fee ^) onpeA'bJiHTb hh>khioio rpaHHuy saAepHCHBaio- 
maro A'i^ficTBiH rjikovojih^h nocTaBHAi) cji'bAyiomifi odbitii. 

OnbiTTj XIV. 

Ki> npo6airb ApoHOKed^ coAepHcaBinaMx 25 k. c. CM'bcH (20 rp. 
ApoHtHc^ Ha 160 K. c. BOAu), 6buih npH6aB;ieHu 1» 2, 4 k< c. 
a6eoJi. RXKor^JiH, hto cocraajifljio cooTB-^TCTBeHHo 4, 8 h 16^/o ero 

Bl> CirbCH. npo6BI Cb XJI0p0(|)0pil011'b 6bIJIH UOCTRBJieBBL Ha 2 AHH 

npB 48° H B-b HHTb OKasajiHCb cjitAyiooiiH KOjraqecTBa MjiKoaaro N. 

Ao onuTa . . . . ^ 51,5' 

Be3i> ajiKorojiH. Ci> a;iKoro;ieirb. 
nocjTb onwTa. . . . 4^/0 8^/0 16% 

10,4 10,6 34,9 45,6 

TaKiuii> oCpaaoH-b 3aAep}KHBaioiaee BJiiHHie ajiKoroJiH uomeTh 
npOHBHTbCH JIHfflb upH KOHueHTpauiH 6oji±e 4% ^). A XaK'b KaKT> 



') Birbcrfe ci> rbin> »tot'l ^^aKTi* noKasuBaen*, hto noTepn cnoco6HOCTH 
Ki» KaKofi-JiH6o peaKUiB ope o6iJHRoin> KHiiHHeHiH He Moxcerb cjiyxcHTb AOKasa- 
Tejii>CTBOMi> yqacrifl aHdHiiu bt» 8T0in> npoaecci. CpeAH JieTy<uixi> BemecTFk no- 
ryrb HaflTHCb TaKxce ycKopBTOJiH pasjiH^iHurb peaKcufl; nodTOiiy, hto6u AOKaaaTb 
npBcyTCTBie aHaRMU, Heo<5xoAHMo KwnHHeme ci> o(5paTHuin> xojiQuvJihBHKOwh. 

') Geret h Hahn (l.c.) juin oapeA'bJieRiH 6'kJiKa ynoTpe6jifl;iH AoaqjibHO rpydufl 
MeroA'B BaB'femHBaHifl ocaAKa, noJiynaiomarocH on* KHnnqeHifl. 

•) IIpH onuTaxi CT. nencHHOMi* Bttcbner npHineJiii kt» peayjibraxy, tto yae- 
jiH^eHle KOHiieBTpaniH ajiKoro;iH ao lO^/o ocraercfl 6e3T> BJiiHHiR he nepesapH- 
Baaie, b TOJibKO (n> KV^/o ao 20% BadjifOAaercfl saiieAAeHie, a vb 6ojrht np^n- 
KBxit pacTBopazi> H nojiHoe npeKpaiAeme npoaecca. Mbtoa^ asropa (pacTBopeme 
Ky6HKa B3ii flBHRaro O-bAKa), Bnpoqeirb, 6biA'b CARinKoin> rpyOi*, htoOu Aocra- 
TOHHO TOHHO onpeA'kiiBTb FpaHBuu saAepxcHBaioiiiaro BAinHia aAKoroAH. Cn. 
Biichnerf Arch. L klin. Medicin. Bd. 29, 1881, p. 537. HnTepecRo onrtTBTi,, ^to 
npeA'bAi> KORueHTpaiuB aAKoroAA, npa KOTopom* bosmomcho eme A'^enie Apo»Hcefl, 
6aB30ki> Kh TOAbKO *iTO yKaaaHHOMy. IIpeA'bJrB »toti» a&6Tch paaRbiim aBTopaMB 
paajuriHO, OTB 8 — 12^/o (Opp^nheimer p. 271, Meyer p. 180). BpeAHoe «e baIh- 
Hie HaHBHaercfl no Naudnck'y ynce npB coAepHcaHin 5^/o. Bo3mo«ho, <ito bii pha'b 
npoiieccoBi. bo BpeMH A'^AeniR bxcabti*, KaKi oaro h8i» ero sBeRbeBii, pasAO- 

3KeHie 6^AK0B1» npOTeOABTB«ieCKOfl aHHBMOft. 
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06UHH0 n npu6aBJiHJii> Ha 25 k. c. cirbcH ApoxcHcefi 10 k. c. 6po* 
ABJibHOd HCHAKOCTH, TO, HTo6u HOJiyHHJica 8aAep)KHBaiomift 9<i)<t>eicrb, 
coAepHcanie ajiKoroJiH bi> arofi nocjrbAseft aojisho 6iii;io 6iirrb dojibme 
-—-, T. e. 6oJibme lO^/o. 

HenocpeACTBeHHoe onpeA'i^eHie aJiKoroJia Bl)coBbifti> neTOAOni* 
Bi> ynoTpeGJiaBOiefiCH mhok) 6poAHJibHoft hchakocth noKasano, hto 
coAepHcasie ero bi* iiohxi> onbiTaxi> He aoxoabjio ao raKofl KonixeH- 
TpauiH H o6biqHo KOJie6ajiocb orojio 6 — 7^/o no o6i>eii7. TaKHirb 
o6pa30irb, yqacTiem* aJiKoro/ia aaAepxcKa npoTeoJiaaa He uomerh 
6biTb o6i>acHeHa. 

Ha'b ApyrHxi* JieTynext npoAyKTOBi> 6po»eHiH HSB'bcTHbi Jiexyqia 
KHCJiOTBi — MypaBbHHaff, yKcycHaa, orqacTH MOJiOHHaa, ho scb OKb^ 
KBKh HOKasaJiH Geret h Hahn, Hao6oporB, ycKopniorb si^ He6o;ibaiHZi> 
KOJiHnecTBax'b npoTeojni3i>. OcraiOTCH ajibAerHAU h anoHCHue a(t)Hpbi ^, 
T. e. rb BemecTBa, KOTopuH o6ycjioB;iHBaio'rb npiHTHbift seMJiflHHHHufl 
HJiH nJioAOBUfi aanaxi, pasBBBaiomiflcfl ope 6po}KeHiH, h nacTO vh 
opaKTHirb o6'beAHHaioTCfl o6mHMi> HasBanieM'b i^njiOAOBaro d(t)Bpa'' 
(Fruchtather) ^). SaAepHCHBaiomee aaiame (t)opMajibAerHAa ua A'bfiCTBie 
TpHOTaau 611IJ10 yme KOHCTaTHpoaaHO Geret h Hahn'oitb, KOTopue 
HamJiH, 1T0 dTo BJiiHHie A^^jiaeTca 3aM'6THBiiii> yx<e npe koh- 
qeHTpaoiB 0,57o. Ann Mena ropasAO 6biJio Bamfrbe HcnuTaTb a'^A- 
CTBie 3THJioBaro anbAerHAa, TaKT» KaKi> HMenno ohi> o6pa3yeTCfl 
opH 6po)KeHiH r;iaBHbiMi> o6pa30M'b. Unn dToro mhoio 6ifUrh nocraB- 
jieniy cjrbAyioniifl onurb. 

OntiT-b XV. 

• 

Bi> npo6HpKH CO cM-facbK) AF^OHcmeft b-l thmojioboB boa'^ 6bi;io 
npH6aBJieB0 dTHJiOBaro aJibAernAa (oti> Kahlbaiim'a), TaKi> hto6u 
o6pa30Banecb c/i'bAyiomifl ero KonaeHTpaiUB: 5Vo, 2^/o, iVo- Bi^ 
hhxi> 6ujih oo;iOH(eHH KanHJUiapu ci> THMOirb-xcejiaTHHofl. Hepe3i> 
20 AHeft CToanifl npn 20** C, bt> KOHrpojibHOfi Tpy6oHK* 6e3T> ajib- 
AerHAa pacTBopHJiocb 7 mm. HcejiaTHHUf bi> Tpy6oqKaxi> me cb 
aJibAerHAOM'b pacTBopenia coBepmenHO He3aM'i^Ha;iocb. 



*) Bucmie ajiKoroJu apH dpoaceuia qHcraro caxapa, noBBAHMOMy, He o6pa- 
ayiOTCfl, KAKi DOKasajH* GeDtil (cm. DucUux, 1. c III, 437). 

*) B'bpOHTBO, dTHX-b CBOdCTBOlTb .OilOAOBarO 3<|)Hpa'' OdltflCBHTOH Hepa8i>Hc- 

HeHHoe, KaiTb KaacercH, aochxi* nopi> aajiepacHBanmee BJiiHme miBa b BHsa aa 
acejiyAOHHoe nameBapeBie, xoth coAepscaHie aJiKorojiii HHorAa bi hbxii caycKaercn 
Aa»6 AO 3<>/o. Biichner, Arch. f. klin. Med., Bd. 29, p. 537. 
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HTo6bi Tomi'be onpeirfejiHTb np6A'i^Jn> KOHueHrpauiH, aaAepHcueaiO' 
mefi A'bfiCTBie TpHnrasiii, a in> 4 k. c. ApoMOKeBOft cirfecH ci> Ka- 
muuiHpaiiH npH6aBJiiiin> HHx<eo3Ha<ieuHiiifl KOJiaqecTBa l^/o-Haro pac- 
TBopa aJibAerHAa h nojiynnjii) cjr&Ayioiaift peayjibTarb ^epeai) 10 
ABefl npH 20"" C: 



a6aBJi. pacTBopa 
Mujenwa. 


•/, aJiBAerHAa. 


AjiHBa pacTBopeHB. 

CT0Jl6HKa )KejlaTBRId 

(cpeAHee h8i> 2-n> 
aairtpeBifl). 


1 K. C. 


0,2 


3,0 HHAII. 


0,5 „ „ 


0.1 


3,2 , 


0,2 „ „ 


0,05 


4,0 , 


0,1 , , 


0,025 


4,2 , 


0,05 „ , 


0,012 


4,5 , 


0,025 , , 


0,006 


4,75 , 


Kom 


pojib 


5.S „ 



TaKHMi o6pa30Mi>, saAepHcuBaioiuee sJiiflHie aJibAePHAa CKasu- 
eaeTCH yHce npa xaKHXi KOJiEqecTsaxt, KaKT> 0,006 gr. Ha I L 
(0,0067o)t KOTopuH jifb^CTBBTejihBO H 6buih HaxoAHMU npH 6po}KeHiH 
(Duclaux 1. c). CjrfeAOBaTeiibeo, axoiiy eeiuecTBy, ecjm He hckjiio- 
qHTejibHo, TO Bi> 3HaquTejibHofi cTeneHH, mh MoxceM'b npnnRcaTb 

aHTHTpHHTHqeCKOe fffbl^CTBie 6pOAHJIbHOft XCHAKOCTH. 

TaKb KB.Krb Bi> Apoxc}Kaxi> aJibAerHAi* o6pa3yeTCfl He npocTbiMi> 
0KHCJieHieMi> cnnpTa B03AyxoMi>, a wb ero odpaaoBaniH npHHHMaerb 
aKTHBHoe yqacrie cana KJi'feTKa % to Ha6jiiOAaBnieecfl hbmh no- 
CTOHHCTBO Bi> coAepHcamH &hJiKOB'h npH 6po>KeHiH ApOHCHCefl MOTKerb 
6uTb BCTOJiKOBaHO TaKTb: npu cnupmoeoMb 6pooiceHiu Mbi ne hoSmo' 
dacMb pasAOoiceHiji 6fbAKoehf nomoMy nmo npu smoMz KAthfitKa o6pa' 
ayerm aAhdetudtA, kaKh no6oHHfAe npodynmu 6pootceHiA, Komoptae sadep- 
QHSueo/wrm pasAatOfoti^e dtMicmeie npomeoAumunecKOu 9H3umh ^). 

JlajihKhfLmiA aHaJiHS'b axod, oo Bcefi B'bpoaTHOcxH, oTpHuaxeJibHofi 
KaxajiHTHqecKofl peaKuia xpeCyerb AaJibui^dmaro AerajibHaro en 



') Taia» Hanp. Roeser npH KyjibTypb Apox^Kefl Ha 47o-HOirb ajiKoroJi'b Jienco 
Morb AOKaaaTb noflsjieirie ajibAerMAa, Tor^a KaK^ Tance HCBAKOCTb npn Thx-h »ce 
ycjioBifirb, HO 6e3i> Apoacxceft, ho o^HapyxcHBana h cjrfeAOBi> aroro BemecTsa. 
Cm. Duclat^Xy Trait6 de Microbiologie, t III, p. iJi3. Kpoirb xoro Bokorny 
HaxoABTii, <rro oOpasoBanie „n;iOAOBaro 8<t)Hpa* ctohti> bi> npHMofl cbbsh ci> 
6poaceHieMi>. Cm. Chemik. Zeit. 1904, p. 301. 

') B'bpoflTHo mutatis mutandis TaKoe o6i>flCHeRie npejioMCBMo TaKHce ki* Apy- 
rBMi» BHAaMi> (t>B3ioAorHqecKaro coHcxceHin — ki> HHTpaMOAeKyAHpaoMy h khcao- 
poAHOMy Auxaniio, rA'fe TaKHce Ha6AioAaeTCH 3aAep»CKa bi> paaAOxceniH ^akobi* 
vh npHcyrcTBiH caxapa (Taia> aaa. aKOHOMHaHpyiomee BJiiflHie caxapa). 

9 
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HsyqeHiH. A noKa ua MoxceM'b npeAnojioHCHTb, hto 3A'i^ci> uu BU±eu'h 
j5,±Jio ch o6pa30BaHieH'b npoiieKcyToqHux'b coeAHHeHifl aJibAeniAa Cb 
TpHnTa3od HJiH >Ke cb 6'b;ikaiiH. Hto 6^ku A'i^ficTBHTejibHo cno- 
€o6hbi cb iceTHJi- h aTH;i-aJU>AerHAou'b odpaaoeaTb coeAHHemfl, oneub 
CTOfiKiH no OTHomeHiK) K-b TpancHHy, 6bijio HeAasHo o6HapyH<eHo 
Schwarz'eMTj ^). 

H3i> npHBeAeuHbix'b AauHbixi) HeJibsa saKJiiOHaTb, mo 6±jike 
ApojKHcefi He yHacTByiOTb CBOHM'b pacnaAOM'b B-b ApyrHxi* ^miojio- 
rH4ecKHXi> npoaeccaxii, KpoM'fe 6po7HemH. Bo BpeMH 6pomema B^ 
nojiHOH'b nHTaTejibHOM'b pacTBop*]^, KorAa bx KJi^bTid^ HAyTi> Bct 
HCHSHeHHbie npoueccu noJiHiiUi'b xoaomi>, qro BupancaeTCfl, MencAy 
npo4HM'b, Bi> 3HeprHqH0M'b padMHOHceHiH, TaKoe pacnaAeme Bnojmt 
MOHcerb ocymecTBJiflTbCH, xairb Kairb KJitTKa BcerAa HM'feerb bob- 
MOHCHOCTb napajiHBOBaTb saAepHCHBaiDiE^ee BJiiflHie npoAyKTOBii 6po- 
meuiH. Taicb, noMombio KHCJiux'b (J)OC(t)opHO-KHCJibix'b cojiefl, koto- 

pUfl HeoCUKHOBCHHO CHJIbHO yCKOpHIOTb npOXeOAHS'b, MOHCHO coBep- 

meHHo ycxpaHHTb 3aAepH<HBaiomee Bjiinnie JiexyHHX'b npoAyKTOBij, 
KaK-b noKasbiBaerb cji'feAyiomift ontirb. 

OnwT'b XVI. 

30 rp. ApoacHceft 6i>i;ih pa36ojiTaHH B-b 400 k.c. 15Vo pacxaopa 
caxapo3M H CM'fecb pasA'feJieHa nonojiaM'b, kt, OAHOfi nacTH (200 kc.) 
npH6aBJieH0 2 rp. KH2PO4, h MepeDi> 2 ahh 6po>KeHifl bshtu npo6M 
no 25 K. c. H3T» Toft H Apyrofl qacTH, h KpoM'fe Toro xaKifl me npo6w 
Hd-b CAffecH He6poAHBniHXi> ApoHCHcefl, paBH'i^niaHHbixi) npn6jiH3e- 
TejibBO B-b T'fex'b >Ke OTHomeHiflX'b. Bcfe ort 6buiH y6HTH S-x'b na- 
coBbiMi) Harp'feBaHieM'b npn 52^ h noTOMii cb npBdaBJienieM'b h3- 
6biTKa xjiopo(|)opMa na 20 qacos'b nepecxaBJieHH npH 47^. Ahsljihs'l 
oenapyHCHJi-b cjrfeAyiomifl KOJinqecxBa 6'fe;iKOBaro N: 



Jlo onuTa. 


Ilocjrb onbiTa. 


KonH4ecTBO pacnasma- 

rocH CinKa. bt> */„ on. 

aepBOBaHajibBaro. 


HeGpoAHBmiH. . . . 26,3 


12,1 


54 


BpoAHBmia 6e3T> P2O5 23,7 


17,2 


28 


„ c-b , 24,9 


8,7 


65 


6631, „ 






BM'feCX'fe CT, He6p0AHB- 






niHMH 50,0 


34,4 


31 


BpOAHBfflifl Cb P2O5 






BM'feCX* Cb He6pOAHB- 






mHMH . . . .51,2 


25,5 


50 



*) Schwarz, ZeiUchr. f. physiol. Ch., Bd. XXXI, p. 460, 1900. 
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lA'S'h Ta6j\Ba,hL bb^ho, <]to nepsftHHufi ({)0C(t>aTi> He TOJibKO coBep- 
meHHo ycTpaHAerb saAepHCHBaioniee BJiiaHie dpoxcemfl, ho Aaxce eme 
npouBJiflerb H'fecKOJibKo ycKopaiomee A-feficTBie Ha opoTeojiR3T>. Ta- 
KHBfb npocTi>iMi> cpeACTBOiii> KJTfeTKa BcePAa uo}HeTb ycrpaHHTb saAep- 
HtHBanmee BJiiflnie npoAyKTOBi> 6po»ceHiH npa HopMa;ibHOMi> nHTaniH. 

KpoM'Jb TOTOy 6AaroAapA JierKoft npoHHuaeiiocTH ajih njiasMu 
H CBoeft AeTyqecTH, ohh Aenco caHB yAaAHiOTCfl h3t» ka^tokI) h 
aTHirb o6i>flCHfleTCH, noqeHy npeccoBaHHi^fl apohukh, kotopbia nocAi^ 
CpoaceHiH npoMUBaiOTCH (npH onepaniH oTMyHHBamH) h AencarB ua 
B03Ayz'fe, oCAaAaiOTb CTOAb CHAbHO A^flcTByiomefl nporeoAHTHHecKOft 

dHdHMOft. 

TaKHUi> o6pa30Mi>, uu HaniAB, hto pacnaAi> HyKAeonpoTeBAOBi> 
H BOo6ii^e 6'kaK0Bi> He bxoahti>, no KpaAneft whp'b bi> pasM'ikpax'b 
AocTyDHuxi> aHaAB3y, B'b MexaHB3Mi> npoaecca pasAOHcenifl caxapa 
Ha yrAeKHCAOTy h cnaprb, KaKi> ero Heo6xoAHMoe 3BeH0. Hao6o- 
porb, pa3A0»<eHie caxapa peryAaxHBHo BusMBaerb 3aAepH«Ky bt. 
6iiAK0B0M'b pacnaA*, ecAH oht. paH'fee HM-feA'b M'fecxo. Btj 3tbxt> 
AByx'b npoqeccaxi* — pacnaA* 6'feAKa npacnaA'fe yrAeaoAa — ubi HM'beM'b 
CKop*e ABa npoaecca, Apyrb Apyra 3aM'feHHiDmie h ao H3B*CTHofi cie- 
oeHH Apyrb Apyra BCKAioHaioii^'e^ Tbirb BAyn](ie OAHOBpeMeHHo B'b 
npHHHHHOft 3aBHcaM0CTH Apyrb orb Apyra, KaK'b 3to paH*e npeA- 
CTaBJiHJia ced'fe AHCconiaixioHHaH ranoTeda. Koue^Ho, i^Tiawb He hckaio- 

HaeTCH BOSMOXCHOCTb 60A'be CAOHCHOfl, He HenOCpeACTBeHHOft 3aBHCB- 

MOCTH 6poH<eHifl orb &bmiOh'h. TaK-b, 3Hiia3a Mo»<erb 6biTb e'fejiKO- 
BbiBTb BenjtecTBoii'bi ne pacnaAaioniHiiicH aaii'^THbiM'b o6pa30M'b npe 
CBoeirb A*flCTBiH, hab we, ne 6yAyHH cana etAKOM'b, ona Mowerb 
o6pa30BaTbCfl H3'b BemecTB'b O'feAKOBUx'b. PacnaAaeTCfl ah 6'feJioK'b B'b 
dTOiTb BTopoMX cjiyqa'6 npa npeBpau^emB SBMorena B'b SHSBuy, 
noKa ocTaercfl HeH3B'bcTHbiM'b, rainb Kaicb mu ne MOMceMx yTBep- 
xcAaTb, HTO btj naniBX'b onbiraxij (6poa£eHie 6e3'b nHTaxeAbHbix'b 
coAefi) noAo6HaH perenepaqiH 3BMa3u HM'^Aa irfecTO. 

H3AO)KeHHoe B'b axoft rAaB'fe npBBOAHrb nrb CA'l}AyK)ii](eM'b noAO- 
3KeHiHM'b: 

1) Hh pacnaAa, hh CHHTe3a HyKAeonpoxeHAOB'b h Aawe Boo6me 
6^K0B'b npH dpoHceniB B'b qncTOM'b caxap*!^ ne Ha6AK)AaeTCH. 

2) 3to nocTOHHCTBo B'b coAepHcaniH 6'kjiKOB'h HeAb3fl pa3CMaTpH- 
BaTb KaKT> noABHWHoe paBHOB'fecie npoaeccoB-b pacnaAa h cHHTeaa, 
TaiTb KaK'b noAHan perenepauia npoAyKTOB'b pacnaAa MaAo B'ibpoHTHa. 



M Overton, Vierteljahrsschr. d. Naturf. Ges. Zurich. Jahrg. XL, p. 159. 

9* 
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3) B'b qHCjrb Do6oqHiiixi> npoAyKTOBi> dpoHcemn noaBJiniOTCB 
Jieryqifl eemecTBa (r;iaBHUirb o6pa30in> yKcycHbid a;ii>AerHAi>), koto- 
pufl aaAepHCHBOiOT'b pa6oTy npoTeojiHTHqecKofl susbuu ApoHcxcefl, 
q^Mi> H o6i>flCHfleTCH oTcyTCTBie pacnaAa 6'&jikobi> npe dpoHcemH. 

4) B;iiHHie dTHXi> aHTHiipoTeoJiHTH(iecKHXi> Ben^ecTB'b MOHcerb 
6biTi> ycTpaeeHo nonou^bio khcjiiiixi> ({)oc<j[>aTOB'b. 

5) IIoTepb asoTa ApoHcsceBoft KjrfaTKoft, KOTopbiH 6biJiH 6u cbh- 
aaHBi ci> 6po>KeHieMT>, He jipoHCXOAHTb. 

6) IIpeACTaBJieHie o pacnaA'i^ 6'bJiK0Bi>, KaKi Heo6xoAHiioM'b aaeHt 
B'b npoqecdb (f)H3ioJiorHHecKaro coHcxcemH yrjiesoAOB-b, B'b Hacroa- 
mee Bpeim He HH'^erb hh (})aKTHqecKofi, hh TeopeTHnecKoft qohbu. 

r JI A B A V. 
CNNTeat (|K)cc|iopo-opraNN4ecKNXi coeANHeHiii. 

H3i> npeAbiAyii^HXi> rjiaBi> iibi y>Ke aHaem*, B'b KaKiA opraHH- 
qecKifl coeAKHenifl Moxcerb BXOAHTb ({)oc(t)opHaH KHCJioxa h ta'^ 9th 
coeAHHeHifl cKonjiHiOTCfl. Tenepb nepeAi> naMH ecTecTaeHHo bobhh- 
KaeTb Bonpoc-b, r^fb h npH KaKHXi> ycjiOBinx'b ohh BuepBbie bob- 
HEKaiOTb? Hcuo, qTO M'6cTa cKonJieHin HX'b, Kaieb Hanp. crbiieHa, 
iiepHCTeiia, Moryrb u He 6biTb M-fecTaMH o6pa30BaHifl aTHX'b coeAH- 
HeHifly KOTopufl Moryrb npHTeKBTb ciOAa hbI) Apyrnxi* nacTefl pa- 
CTeHiH; TpeCyioTCfl, noaToiiy, oco6bie onbiTU, HTo6bi AOKaBaTb hxi> 
BoaHHKHOBeme B'b onpeA'^^eHHOH'b opraH'b pacTeuiii. 

06Hapy>KeHie CHHTe3a y BbiciiiHX'b pacTemfi o6biqHO saTpyA- 
HfleTCfl rbsfb, qTO mu B'b HauiHXi> oabiTaxi> 6oJibmeio nacTbio HiriseMi 
ji±jio cb coBOKynHOCTbK) paa/iHHHbix-b TKaneft, cpeAH KOTopux'b TKaHH 
paBJiaraioa^ifl npeo6jiaAaiOT'b hbaI) CHHTe3HpyiomHiiH. 

rionbiTKy o6uapy}KHTb CHHTesi^ (t)oc(t)opocoAep)Kaii;HX'b 6'bJiK0Bi> 
B'b oceBbix'b opranax'b npopocTKOB'b Lupinus h bi> pacTyiAHX'b Bep- 
xyioKax-b Vicia Faba CA'^^aji'b SsLJibccKili ^). OAHaKo, bi> nepBOirb 
cjiyqa'b KOJiBqecTBo 6'6jiKOBaro ({)oc(t)opa h JieuHTHHOBaro ocTaBa- 
jiocb noqTH 6e3'b nepeirbHi>, a bi> orp'feBaHHbix'b BepxymKaxi> o6ua- 
pyxcHJiocb, HaoCopoTb, CHJibHoe padJioHcenie ())oc(j[)opocoAep>Ka[UHX% 
6'fejiKOB'b, KOTopbiM'b conpoBOHCAajicfl nepexoAi> dM6piouaJibHbix'b 
KJi'bTOK'b B'b coBiaTHqecKiH. VAaqH'be 6biJiH onuTbi KoBuioaa ^). 
06'beKTOM'b oH-b Bbi6paji'b Allium Cepa, y KOToparo, KaK'b hsb'^ctho, 

>) Zaleski. Ber. d. d. hot. Gesell. Bd. 20, 1902, p. 426* 
*) Kovschoff. Ibidem. 1903, Bd. 21, p. 166. 
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npoHcxoAHrb Hpe3BUHafiBo dHeprHHHufl €HHTe3i> 6'fe;ikoBT> npn nopa- 
HesiH. Bt> ojiHOMt onbirb oin>flame;i^, hto 6*JiK0BMfl P npn btom^ 
He HcnMTHBaen, HSM'^HeHifl; bi, ;ipyroin> o6Hapy>KH;iocb o^eHb Majioe, 
no^TH Jiewamee B-b irpeAtJiax-b aHajiHTHqecKofl omH6KH yBejiHqeme. 
BoTb ero un4)pbi: 6'kJiKOBuft P B'b ^/o ott> o6maro P mswbnnJicH 
cji'bAyioniHM'b o6pa30in>: 

I onuTb. n oniiin>. 

KoHTpoJiB ..... 11,5 4,2 

OoMTT, 12,0 5,8 

Ki» coHtaji'^HiK), aBTopi. He oupejifkjifiJi'by HacKOJibKO yBeJinqn- 
Jiocb npH dTou-h o6mee KOJiHqecxBO e'fejiKOB'b. 3to ahjio 6h bo31io}k- 
HOCTb cyiiHTb, KaKie 6'bjiKH npedBiBaioTb B-b 6o;ibmeii'b KOJiHHecTB*: 
4)oc^pHCTbie HJiH Hce 6e3({)oc())opHbie. npHHHMaa bt> paacqerb nesHa- 
qnTe;ibH0CTbnpH6ujiH (|)oc(t)opaBT>HHXT>H 3HaHH3i> onuTOBi> Sajrbc- 
CKaro H IlpHHHniHBKOBa ^), qro B'b aTHXi* ycjioBiax'b KOJiH^ecTBa 
OijiKOB'h npH6;iH3HTe;ibHO yABaBBaiOTCH, hohcho 6mjio CKop'fee CKaaaxb, 
qTo iipH6NBaK)rb, r;iaBHbiui> o6pa80irb> 6'fejiKH eea'b (t)oc(t)opa. 

HTo6bi BMflCHHTb 370X1. BonpocTb, fl nocTaBHJTb cji^Ayiomie OnUTBI. 

OnbiT'b I. 

36 JiyKOBHU'b Allium Cepa (cbflHueB'b), B*cflmHX'b 120 rp., Cmnm 
padp'baaHbi nonoJiaM'b Ha 2 nopoiH. OAHa nopqiH Gujia Toxqacb Bucy- 
iiieHa npH 45°, Apyraa noJiOHcena bt» BJiaHcnyio aTMoc(})epy noAT» koji- 
naicb H nocTasjieHa bi> TenHory. Hepesi. 4 ahh axa nopaifi xaKHce 6ujia 
BucymeHa. Sarbifb, oCi 6bi;iH H3iiejibqeHBi ' h o6pa6oTaHbi pan^e 
ODHcauHbiirb o6pa3oirb jvifi nojiyqeHifl dKcrpanra cb pacTBopHMUMH 
({>oc(t)aTaiiH (cu. r;i. I). B-b BbiTflmKaxi. HeopraHuqecKan (f)oc(}K)pHaH 
KRCJiOTa ocancAajiacb TpofinuH'b ocaH<AeRieMi>, npeqeirb noJiynHJiocb: 

KOHTpOJIb. OnWTT>. 

HeopraHHq. P bt> bra* MggPgO,. . . . 39,2 ragr. 27,0 mgr. 

TaKHlti. o6pa3oii'b, A'i^ficTBHTejibHo HeopraHHHecKiO (t)oc({)opi> B'b 
paap'teaHHux'b ;iyKOBHaaxi> nepexoAHTb bi. opraHBHecKift. 

Hto OH-b nepexoAHTb HMeHHo B'b C'fejiKOBWft (|)oc(|)op'b, noKa3a;iH 
AajibH'fefimie onbiTbi. 



*) KoBmoBi> onpeA'feJiHJi'b TaKSKe P HenepeBapHiibixi> 6'kJiKOB'h, ho 3th AaH- 
HbiH Bpnxh JIB HirbiorL KaKoe-Jui6o SHaqenie nocji'fe CKaaaHHaro bi> III rjias-fe. 

') 3aAtbCciM. VcjioBiH o^paaoBaHln (5*jik. aem. 1900. IIpHHUUiHUKoro. B-ki- 
KOBUH BemecTBa h hxi> npeBpameHin. 1899. 



— 134 — 

OnwTT, II. 

BbiJiH BSflTM jiyKOBHau Allium ascalonicum. OnbiT-b 6Mjrb no- 
craBJieH'b cosepuieHHo raKt me KaKT> npenujtyiuift, tojibko jiyKOBHUti 
6uJiH pasp'feaaHH na 4 lacTH h cto«jih bo BJiaHCHOft aTMoc(})ep'b 
3 jiHfl. PeayjibTaTH nojiy^HJiHCb cji'fejiyioraie: 

B-fejiKOBMfl N Bi> 7o OTh cyxoro Bem. . 

B-fejiKOBUft P wb 7o OTb cyxoro Bem. . 

06mifl P btj 7o oTh cyxoro eemecxBa. 

B'fejiKOBHfl P BT> ^/o OTB o6maro P. 

p 
OTHoraeme -^ bt> 6'lsjiKaxi> .... 



KoHTpOJIb. 


OauTb. 


1,07 


1,24 


0,128 


0,15 


0,221 


0,237 


57 


63 


1 


1 


8,3 


8,3 



H3T> axoro onbira bh^ho, hto 6'fejiKH JiyKa o^euh 6oraTM (})oc- 
(|)opoMT> H noTOMy cocTOHTL npeHMymecTBeHHO h3t> HyKJieonpo- 
xeHAOBi HJiH nJiacTHHa. B'^jikobuA P H'fecKOJibKO npH6«Baerb, ho 
OTHOuJenie ero kt. 6*;iK0B0My N He MinaexcH. Tairb kbki, bt. 9Xomi> 
onux* CHHxes'b 6'fejiKOB'b mejii^ o«ieHb c;ia6o h jieKHXHH'b ne 6bi;n> 
y/^ajieHT>, xo onuxT* 6huvh eme pas'b noBXopeH'b. 

Onbix'b III. 

B'b axoMT> cjiyqa* 6hjih bsaxbi c^HHqw Allium Cepa. KoHxpojib- 
HbiH noJiOBHHu H onuxHbifl (4 ahh) H3MejibHeHU, BucymeHbi h sKcxpa- 
rnpoBajiHCb ajiKoroJieMi> 2 aha. Has'bcKH 6pajiHCb ynce h3t> dxoro 
o6e3HCHpeHHaro Maxepiajia. Pe3yjibxaTT> nojiynHJica xoxt> yne^ a 
HueHHo: 

KoHTpOJIB. OnfcTTb. 

B'feJiKOBwft N BT> «/o oxT> cyxoro Bem. • • 1?10 1,72 
B-feJiKOBbifi P B'b o/o oxi> cyxoro sem. . . 0,12 0,18 

OxHouienie -^ y -^ 

B'b axoM-b onwx* CHHxes-b 6'bJiKOB'b meji'b eecpaBHeHHO aneprHq- 
H-fee, H'feM'b B'b npeflwjxymeM'b, ho peayjibxaxTb nojiyqejicfl xoxt> Hce: 

oxHomenie -^ ocxaBajiocb Ha npejKHefi bucox*, xapaKxepnoft ajih 

HyKJieonpoxeHAOB'b. 9xo A0Ka3biBaexi>, qxo A'i^ficxBHxejibHO B'b AaH- 
HOM'b cjiyqa'fe cHHxesHpyeHbie 6'fe;iKH oxHOCHJiHCb K-b nyKJieoapo- 

XBHAaM-b 0- 



^) 06pamaio BHHMaHie Ha 6ojibmoe paajienie bi» aH(t>paxi> KosmoBa h MOHn». 
H narae-Tb KOJiH'iecTBO 6-bJiKOBaro P, KaKi. jjin Allium Cepa, rain* r Allium 
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Ec;iH npHBeAeHHue 3irbcb onuTw flOKasMBaroT-b cHHTe8i> HyKJieo- 
npoTeHAOBT> wb jiYKOBiiqaxi>, to M-hcxo axoro CHHTesa h ero otho- 
menie ki> ApyrHirb 4)H3iojiorB'ciecKHMi> npoaeccaifb ocTaiOTCfl 
cTOJib me TeMHBiMH, Kaicb h npe)KAe. 

Bo BCflKOiTb cjiyna*, bphai> jivl mohcho arorb cHHTexHqecKifl npo- 
EieccT> OTHecTH Ha c^erb npHpocia opraHHaosaHHHX'b 6'fe;iK0BT> B-b 
BHOBb BMpocTaiomHxi> qacTHXit H, TaKHBfb o6pa30M'b, CBflsaTb ero ci> 
HaneHiHMH pocra. A'bfiCTBHTeJibHo, KaK^b noKasaJie 3a;r6ccKiA (1. c.) 

H IIpflHRmHHKOB'b (1. c), CHH TCB'b ObjlKOWh COBepmaeTCH BT. OflH- 

HaKOBofl Bffep*, — 6yflerb jih JiyKOBHoa npopocratb r pasBHBaTb 
jiHCTbH Bit 6 H^ 6ojrbe BepmKorb aarhbi, o6pa3yeTi> jih oHa TOJibKo 
He6oJibHiie KopemKH, Kairb aro duBaerb npn KyjibTyp'b paBpisaH- 
BhiTh qacTefi efl bi> BJiasKHoft aTM0C(})ep^, hjih, aaKOHeirb, oua coaep- 
ineHHO He npoflBJinerb aaM-feTHbix-b npesHaKOBi, pocTa ^). OqeBHAHO, 
cb oCpaaoBameirb BHOBb ooHBJiHioaiHXCH pacTymnx'b nacTefi arorb 
CHHTesi) HHHero o6iiiaro ne HH'feeT'b ^). 

H xaicb, Bonpocib o irbcrt CHHTeaa HyioieonpoTeHAOB'b ocxaeTCH 
noKa coBepmeHHO 0TKpbiTUMi>. Ecjih Schimper eme B'b 1890 roAy *) 

C^HTaJIl} BOBMOHCHUfiTb Cb yB'bpeHHOCTbK) FOBOpHTb 06l> oCpaBOBahiH 

HX-b B'b MepHCTeM'fe, TO TOJibKo Ha ocHOBauiH CKonjieniH hxi> TaM-b, 
HTO, uemffY npo^BN'b, TorAa iiaHce He 6hjio eoie AokaBano. 

KpoM']^ Toro, Kh dTOHy saKJnoqeHifo 0Hi> npaxoAnrb na ocHOBa- 
HiH Toro 4)aKTa, hto non-b caMOfi MepHCTeMoft; • npH6jiH3HTeJibHO 
TaMi), rn'b Hcnesaerb ({)oc(t)opHOKHCJiaH HaaecTb, co6HpaeTCH uHoro 
maaejieBOKHCJiaro Ca. C;rbflOBaTe;ibHo, saicjiiOHaeT'b ohi, MepacTeMa 
H3T> npHTeKafODJ^eft (t)oc())opHofi coJiH 6eperb KHCJioTy ajih nocTpoe- 
hIh HyKJieHHa^ a najibuifi coeAHHHeTCfl cb maaeJieBoft khcjioto^, 
o6pa3yionieficfl, no ero MHi^Hiio, npH cHHTeai^ HyKiieHHOBi>. y h^ko- 
Topbix-b pacTeHift pojib Ca MOHcerb nrpaTb h K. 



ascalonicum dohth CABHaKOBUirb, pasHbiM'b 0,1 2^0 orb cyxoro Bemecrea jlah 
HEHaJibHofl cxaAiH. ItH(t)pu KosmoBa, ooayieHHUH Ha oahomi> h tomi> tub Ma 
Tepiajrb Allium Cepa, ciuibHo pacxoAHTca ne TOJibKO cb mohmh, ho h Mexcjiy co- 
6ofl. B'b OAHOiTb OQurb ohi> namejrb 6±JiR0BhiB P pasHburb 0,035, B'b Apyroirb 
BT» 3 pasa MeHbine 0,013%. Orb mohxi* uH4>p'b axH hhcjib. paaHflxcn bt> 
4—10 pas'b. 

*) Cm. AaHHbiH SaJT^cKaro o(h> yBeAHiemH 6±JiK0Brb bo BpeMU sBMHAro doroh 
,yc;ioBiH o6pa30BaHiii 6'kJiKOBUX'b BemecTB-b bt* pacxeHiflxi". XapbKOB-b. 1900 
crp. 34. 

*) Hto BnocA-feACTBiH 3TH 6'feAKH onflTb HaHBHaiorb pasjiaraTbCH noAi* bjiIh- 
HieM-b roAOAaaiA, nonaaaji-b npflUHinHBKOBi> (1. c.) na boaho^ KyAbTyp'fe Allium Cepa. 

*) Schimper. Flora. 1890. 
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He roBopH ynce o Toirb, hto caiiuft ({)aKrb noAo6Haro pacnpe- 
nijieBin KOHCTaTHpoBaHi> IIlHMaepoMi> TOJibKo Ha oAHoifb Polygo- 
natum, npHHeMi> (t)oc(t)opHOKHCJiaH HseecTb o6HapyHC0Ba;iacb TaKHiii> 
Majio HyacTBHTejibHuirb peaKTHBOiiT>, Kam* ajiKoro;ib — name ecjiH arorb 
({)aKrb npHSHaTb AOKasaHBUii'b h TorAa ait) TOJiKOBaHie coBepmeHHO 
npoHSBOJibHO 0- II][aBejieBaH KHCJioTa noA'b MepHcreMoft, t. e. TaMi), 
TA'^ KjrbTKH HaHHHaiorb BbiTHnfBaTbCfl, HOHcerb BOSHHKHyTb npencAe 
Bcero 6jiaroAapH npoaeccaMi) pasjiomeHifl yrJieBOAOBi> e, MOHcerb 
6BiTb, 6^K0B'b. Bis npHcyrcTBiH Hce dTofi khcjiotbi Kajibmfl, BUna- 
Aafl cb Heft Bi> ocaAOK'b, nenpeMiiHHo bi> sHaHHrejibHofl creneHH 

OTA'i^HTCH OTh ({)OC({)OpHOft KHCJIOTBI, HO OTClOAa, KOHeHHO, He 

cJi'^Ayerb, HTO aTa nocji'feAHaH ceftnacrb sKe AOJixcna oepeftTH wh 
opraHHqecKyio (t>opiiiy, Aa eme opHTOirb HenpeM'bHHO bi* (}>opMy 
HyKJieonpoTeHAOBi>. 

Ha pHAy Ch opeAHOJioHceHien'b o CEwre^± nyicneHHOB'b bi> Me- 
pHCTeirfa BHOJiH^ B03110HCH0 H Apyroe npeAnoAOHceme, a HBieHHO, 
HTO o6pa30BaHie nyKJieHHOBoft khcjiotu MOHcerb npoHCXOAHTb h bi> 
ApyrHx-b KjrtxKax'b, uomevh 6BiTb, Aasce bo Bcbrb K.i'bTKaxi> pacTe- 
hIh; 3M6pioHajibHafl me TKaHb TOJibKo cKoojiflerb ee, nepeaoAH s'b 
6ojrbe cjiotkuuh coeAHHemn. 4to A'i^ftCTBHreJibHo 6oJibniHHCTBO Kjrt- 
TOK'b o6jiaAaerb cnoco6HocTbio odpaaoBania nyiuieHHOB'b, noKaabi- 
BaiOTb oTHacTH onuTbi (Tb pereHepam'eft, ope KOTopofi CHOBa o6pa- 
ayercH MepHCTeMa, 6oraTafl HyicJieHHOMx. npoflBJUHorb jih KjrbTKH 
ary caoco6BOCTb TOAbKO bi> HCKJiiOHHTejibHux'b cjiyqaflx'b hah Hce 
nocTOflHHO, noKa ocraeTCH HenaB'bcTHBurb. 

06paTHMCH Tenepb icb Bonpocy, nacKOAbKo Apyrin TKann, no- 
MHMO MepHCTeMiiiy MOPyTb opHHHMaTb yqacTie wrh cHHrea'b (|>oc())opa 
opraHH^ecKHX'b coeAHHcmfi. 

Bi> aTOH'b OTHOineHiH ton'he jipyrfarb o6pau^aAa na ce6fl bhh- 
Manie xAopo(t)HJUioHOCHaH napeHXHNa. 06t> ynacTiH en bt> o6pa30- 
BaHiH JieuRTHHa mohcho saKJiiOHHTb HacTbK) H3i> oobiTOB'b HaA'b npo- 
pocTanieiTb, qacTbio me msiy HadJuoAenifi HaA'b pacnpeA^Aenieirb 
axoro Ben;ecTBa B-b pacTeniH. 

S'b npoTHBonoAOHCHOCTb TOMy, HTO Mbi BHA'i^JiH upH npopocTaHiH 
S'b TeMHorb (cm. r;i. II), AeqHTHH'b s'b 3ejieHUXi> npopocTKax'b na 
CB^xy He TOJibKO He pacnaAaercii, ho 3HaHHTejn>H0 yaeAHSHBaercii 
OTHOcHTeJibHo H a6co.iiOTHO. OrnocHTeJibHoe yaejiRHeHie BnepBwe 



^) Cm. TRKxce KpHTHKy 9Toro MH'^HiH y Wehmer'a B-b Landwirth. Jahrb. 
1892, Bd. 21. p. 515. 
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fiujio o6Hapy)KeHo MaKCBeJieMi> ^) npe HSCJri^AOBaHiH ^acojoiy xjion- 
qaTHHKa H MaHca Bi>^CTaAiffX'b: cbiieHH, iipopocTKOBi> ci> Kope- 
imcoirb Bi» % AioftMa (I CTaA*)? ci> pasBHeaiomefiCH plumula (II CTaA-)- 
H aocjrh no;raaro noTpe&neHiH 3anacoBi> (III ctbaO- Ohi> nojiy- 
HHJTB cji-feflyiomiH KOJiHHecTBa JieipiTHHa Bt 7o OTT> cyxoro BemecTBa: 

Phaseolus Gossypium Zea. 



C'feiieHa . . 


. 0,933 


0,94 


0,186 


I CTSAifl . • 


. 1,841 


2,15 


0,193 


u « • . 


. 3,230 


2,00 


0,319 


m „ . . 


— 


1,308 


0,436 



HecMOTpa na oTHOCHTenbHocTb 9thxi> iiH4)p'b ^), poQTb hxi> 
HacTOiiBKo 3HaHHTe;ieH'b, hto aficojiiOTHoe yBeJiH^ieuie JieuHTHHa 
6ojrhe ^'bu'b B'fepoHTHO. Oho BCKopi^ 6bijio AOKasaHo Stoklasa ^). 
OnpeA^JiaH jieuHTHHOBbifl 4)OC({)opi> bi> 7o orb o6iaaro ({)oc4)opa, ohi> 
Hameji'b y Beta vulgaris bi^ c'biieHax'b 2,72^/o, a ri> 5-th AHeB- 
Hurb pocTKaxi) 16Vo. 

HyjKHO, onHaKO, Ao6aBHTb, hto jisuibko He BcerAa HaCjuoAaercH 
Ha CBi^Ty npH6buib JiemiTHHa. Tairb, y Avena saliva, AocxHrmed 22 
caHTHM., Stoklasa Hanie;n> 9,8% JieuHTHHosaro (j[)oc(|)opa orb o6u^aro, 
Torfla KaKi> bi> cfeiieHax'b ero 6ujio 10%. fl TaKH<e HaraeJi'b y 
Vicia Ha 20-Bift Jieub npopocTania na CB^xy cooxB^TCXByjomyio 
BejraqHHy paBHoft 9,2, xoxh bI) cfeMenax'b ona paBHUiiacb 11,6. 

OxHOCHxeJibHO npH6buiB jieuHXHHa bo apeiifl pocxa JiHCxa HM'feexcfl 
yKasaHie Hanai JiJin ;iHcxbeBi> qaa ^). Mend^e AOKadaxeJieHi^ onbixT> 
Stoklasa HaAi* Hand^HeHieM'b coAepxcanin jieuHxana bi> jiBCXb/ix'b ^). 
On-b HameAi., «!X0 y caeKJiu b-l 4 h. aha jihcxsh coAepncajiH 0,96 — 
1>05% jiefiHXHHa, B-b 4 h. yxpa xoiibKO 0,6 — 0,68Vo. Tani. KaKT> aa 
HOHb AOJiHCHO 6bi;io npoHcxoAHXb Bi) JiRcxbflxi> yMeHbuieHie bI) cyxoM'b 
B^'b, 6jiaroAap>i Auxaniio b oxxony yrJieBOAOBi>, xo 3% A'i^ficxBHxejib- 
HocxH y6bi;ib JieauxHHa AOJimna Cujia 6bixb enxe sHaHHxejibHd^e. 



>) Maxwell Amer. Chem. Journ., vol. XIII, 1891. p. 1(5. 

') GTHocBxeJibHoe yeejiHHeHie JieaHTHna npH npopocraHiu hsmchh Hamejrk 
TRKHce WaUerstein, Chera. Centralb., 1897, Bd. I, p. 63 no Czapek's Bioche- 
mie. Bd. I, p. 159. 

') Stoklasa, Ber. d. chem. Gesellsch. 1895, III, 2761. Sitzungsber. d. Kais. 
Akad. d. Wissensch. Bd. CV. Ablh. I, Wien. 1896, p. 604, Zeitschr. f. Zucker- 
industrie in Bohmen, Bd. 21, p. 403 no Biedermann's Centralbl. Bd 27, 1898, 
p. 507, 780. 

*) Ceapek. Biochemie, p. 160. 

*) Stoklasa. Ber. d. cbero. Gesellsch., 1. c. 



— 138 — 
Ho, TSLKh KaKB saTenirbHie jihcth BuauBaerb pa3Jio»ceBie jienB- 

THHa ^), TO dTOTl> pesyjIbTBTb HBCKOJIBKO He AOKasuBaeTb CHHTesa 

jiemiTHHa na CB*Ty. 4to6u 9to aoKaaaTb, nyMCHo 6h;io o6Hapy»cHTb, 
HTO JieuHTHiTb CT> HacTynjiemeiTB ;ihh Ha^mnaerb onnrb npH6biBaTb, 
a dToro CA'knaHO He 6buio. 

KpoMl} dTHxib onBiTOBi) H'i^KOTOpLiH Ha6;iK)AeHiH Haiii> pacnpe- 
A']k;ieHieHi> jieuHTHHa TaKHce no3Bo;iHK>Ti» ao HBB'bcTHOft CTeneHH 

CyAHTb Bl'bCTi^ erO BOSHHKHOBemH. 

Hs'b TaKHXi) Ha6jnoAeHifl saHCHO OTM^THTb to, mto aTiojinpoBaH- 
HHH pacTeniH coAepacarb aToro semecTsa BcerAa MeHbme, wtwh 
sejieHBiH. TaKT> no Stoklasa 10-th AHCBHHe npopocTKH CBeKJiw h 
ropoxa coAepHcajiH JieuHTHHa bt> ^U cyxoro Bon^ecTBa: 

SeJieHue. dTioJiHpoBaHHue. 

Beta vulgaris . . . .1,47 0,84 

Pisum sativum . . . 0,69 0,38 

JlnH Vicia H HamejTb pa3HHuy h bi> a6co;iH>THOirb coAepHcaniu 
jieaHTHHa bi> BeJieHbixi* h dTiojiBpoBaHHincb npopoci'Kax'b OAHoro 
H Toro me B03pacTa. ABaAnaTHAHeBHue opopocTKH coAepncajiH ;ie- 
i^BTHHOBaro 4)oc(j[)opa bi> % orb o6ntaro 4)oc(})opa Ha CB^^Ty 
9,2%, TorAa KaK-b bt* TeMHorb ero 6hjio TOJibKO 6,67o- 

ilajrbe, npe cpaBHeniH y Beta JiHCTbeB'b HceJiTbix^b h aJib6H- 
KaTHBiTb cb sejieHbiMH Stoklasa BcerAa naxoAHrb bi> oocjri^A- 
Kim'h 3HaHHTe;ibHo CoJibmin oTHOCHTeJibHUH KOJiH^ecTBa JieoHTHHa. 
A HMeHHo: 

B-b 3ejieHbixi> JiHCTbHx-b .... 0,89 — 0,5% 
„ a;ib6HKaTHUx'b „ .... 0,22 

, nowejiT'feBmHX'b „ .... 0,15 

Bi} caMOMi) aeJieHOMT* jmcrh HaH6o;rbe 6oraTa JieuHTHHOiii> 
BiHKOTb. no stoklasa ona coAepsKHTb ero 1,05%, TorAa Kaicb Bn> 
HepBaxis ero 6bi;io 0,62^/o h bt, qepemK* 0,68%. . 

ECJIH COnOCTaBHTb 3TH (])aKTi)I ei> nOCTOHHHbllfb npHcyTCTBieiTb 

JieuHTHHa Bi) npenapaTaxi) xjiopo({)HJuia, hto AaHce 3acTaBHJio 
Hoppe-Seyler'a OTHocHTb stott, nHrMeHTT> K'b JieoHTHHaMTj, to 
npH TaKoifb conocTaBJiemn npHxoAHTCH npHsnarb, hto HHeHHo bx 



*) TaKT,, JiHCTbA Avena Ha cB-fexy coAepxcajiB 0,78°/^ JieuHTHoa, a nocji'fe 3ff- 
TenH'feHifl TOJibKo 0,36%. Cm. Stoklasa 1. c. KpoMt Toro OHb xce Ha6;iioAajn» 
yChuih jieuHTHHa npH aaxeicH'^HiH Lupinus uh jiHCTbAx-b h KJiydeHbicaxi* Zeitschr. 
f. phys. Ch., Bd. 25, p. 398. 
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xjioponjiacTaxi> uaxoAHTCfl 6ojii>maH qacTb jieaHTHHa, npHHajuie- 
Hcamaro jiHcry. Ilpe Hajioft noABHXcHOCTH jieuHTHHa (ohi> He 
pacTBopmrB bi» hdjifk) moxcho ch 6oJibmoft jnojieA b'^pohthocth 
saKJUOHHTb, ?T0 owb HMGHHO Bis aTHXi^ opraHaxi> H o6t>a3yeTCff. 
CTORTb JiH ero o6pa30BaHie bi> Jimcrb wb KaKOft-JiH6o npflMOft 
CBI13H cb ({)0T0CHHTe30Mi>, KaKi) dTO npeAQOJiaraJi'b Stoklasa ^), 

nOKa OTB^THTb TpyAHO, TaKl> KaiTb HBKaKHX'b OnUTOB'b, rOBOpflmHXl> 

3a 3T0, MH He HifbeiTb. HaH6ojrfee b^pohtho, hto JienHTHHi* y^ia- 
CTByerb bt> CTpoeeiH x;iopon;iacTOBi> — npHeuBaerb BM'bcTb crb hxi^ 
pocTOH-b H y6BiBae'rb Bwhcrb ci* nrb pasJioHceHieM-b. 

4to CBibTb He ecTb Heo6xoAHiioe ycjioaie o6pa30BaHiH jieqiiTBHa, 
flCHO Hsi* HaxoHCAeniH axoro Ben^ecTBa y 6aKTepift, rpH6oBi>, ApoHCHceft 
H y BBiciDHrb pacrenift bi* HeaejieBBncb opranax'b. Oco6eHHO hiIi> 
6oraTbi aBtTbi, fa*, no Stoklasa, coAepxcaHie ero y OBca B'b % orb 
o6maro (|)0€(|)opa ne MeHbme, ^'bu'h wh JiHCTbHxi>, HMeHHO 38,lVo 

(B'b JIHCTbflX'b 32,8). 

^ Kpond^ jieuHTHHa B'b ;iHCTbHxi> npeAHOJiaraercH ei4e oCpasoBaHie 

HH03HTO(}>OC4)OpHOfi KHCJIOTH. TaKOe HpeAHOJIO^KeHie 6bIJI0 BUCKasaHO 

HeAaBHO nocTepHaKOM'b ^). 

OAHaKo, KaKHXi>-jiH6o ({)aKTHqecKHxi>^A0Ka3aTeJibCTBi> bi> nojibsy 

3TOrO 0HT> He npHBOAHTTj H AaHCe npHCyTCTBie BT. JIHCXbHXlk 3T0r0 

coeAHHenia 0CTaBJiHeT7> HeAOKasaHHUMi). 

EcjiH ocTaBBTb B'b cTopoH* THnoTeTH^iecKiii pascyHCAeHiH 061* 
ynjiOTHeniH ({)opMaAbAerHAa B'b HHoaerb, KOTopuft 3aT'bM'b jiojimefrb 

COeAHHflTbCfl Cb ({)0C({)0pH0fi KHCJIOTOfi, TO eAHHCTBeHHUMl> (})aKT01i'b, 

Ha KOTopufi 0Hi> ooHpaeTCfl, ocraeTCfl opeapaiqeHie HeopraaeRecKoft 

(})0C(})0pH0fl KHCJIOTbl B'b OpraHHHeCKyK) npH aCCHMRJirmiH CO2 B'b 

.itfcrb, HTo aBTop-b cqHTaerb AOKasaHHUM-b UlHMoepoM'b. Oahbko, 
Bi> 3Tofi ccbiJiK'fe Ha [IlHMnepa KpoeTCH H'bKOTopoe HeAopasyM'^Hie. 
B'b Tofl pa6oTfe, FA* AOJDKHO cyo^ecTBOBaTb, cyAH no xtHTarfe 
nocTepnaKa, A0Ka3aTejn>cTB0 npeBpao^eHifl (})oc({)opHofi khcjiotu 
Bi> opraHHqecKyio '(})opMy npH accHMHJiHuiH yrjieKHCJiOTbi, naxoAHM'b 
jianib cji'feAyiomee *): 

EAHHCTBeHHbifi onurb, B'b KOTopoHi> (t)oc(})opHaH KHCJiOTa Hrpa/ra 

H'feKOTOpyiO pOJIb, COCTOHJI'b B'b TOM'b, HTO dTiOJIHpOBaHHbie JIHCTOIKH 

Pelargonium h Chenopodium CTaBHJiHCb B'b pacTBopu cojieft pa3- 



«) Stoklasa. Zeitschr. f. pbys. Ch. Bd. 25, p. 40^. 

•) Fosternak. 1. c. bt, m. I. 

*) Schimper. Bo tan. Zeitung. 1888, p. 130 h cjibi. 
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JiH^Haro cocraea aa CBi^Ti>. Bi> pacTBoparb crb nojiHUirb cocTa- 
BOMi) nHTaTeJibHbixi) cojiefi Jincrb CHJibHo BupocTaJTb u Ha6;iio- 
jisuioch uouomjbjo MHKpoxHHH'^ecKHX'b peaKiuft o6H;ibnoe o6pa30BaHie 
maBejieaoKHCJiaro Ca, bis tobtb cJiyHa'b, ecjiH bi> pacTBopi^ 3to 
ocHoaaHie 6ujio coeAHHeHO ct> aaoTHofi KHCJioToft, uewbe o6Hjn>Hoe, — 
ecJiH crb cbpHofl h emfi uewhe 3Ha«uiTeJibHoe, — ecjiH oho coeAHHii- 
jiocb ch 4)oc(f)opHOft. UlHHnep'b saKJiioqaeTb OTCiOAa, <ito npHTe- 
Kaion^ifl 4)oc(j[>opHOKHCJibid Ca oTAaBajrb CBoe ocHoaame maBe/ieBofl 
KHCJTorb, a ocTaBmaHCH bi. pacTBOpb <{K)C(j[K)pHafl KHCJioTa He 
CBHBbiBajiacb, Taicb ^to Morjia 6iiiTb o6Hapy}KeHa MHKpoxHHH<iecKOft 
peaKoiefl. 4to (n> Hefl nijisjioch Aa;rbe, nocjrb dToro onKTa ocra- 
Jiocb TaKi>-}Ke HeH3B'6cTHbiM'b, KBiTb H Ao Hero. 

nodTOMy, caifb aBTopi) anojiH^ cnpaBeA^^BO 3aM'bTHJii>: „es ist 
mir aber bis jetzt nicht m6glich gewesen, das Verschwinden dieser 
(Phosphor-und Schwefel) Salze direct zu constatiren**. On'b Aance 
BOo6me coMHi^BaeTCH, qTo6^ 9to 6bi;io bo3mo>kho AOKasarb npn 
cyiuecTByioiiXHX'b peaKiiuixi> h He3HaHHTe;it»H0CTH C0Aep)KaHiH 4)oc- 
4)opa Bik pacreniH. Ho, ec;iH 3A'i^cb ohi^ enie npHsnaerb B^poHTHocTb 
accHMHJiHiMH ({)oc4)aTOBi» jiHCToiTb (I. c, p. 148), TO Bi> cA'feAyiomeft 
pa5orik '), nocB/imeHHOft cneioaiibHO HeopraHHqecKHHi» co;ihmi>, oht> 
npHXOAHTb Kh H'bcKOJibKO ApyTOMy MHikmio. 

Bl) npOTHBOaOJIO»HOCTb aCCHMHJIHIUH (rbpHOfl H aSOTHOft KHCJIOTb, 

noABepraiomHxcH peAyKoiH, „die Assimilation der Phosphors&ure 
findet auch ausserhalb der grunen Gewebe und unabhSngig vom 
Lichte statt". 

SA'feCb, cjri^AOBaTe;ibHO, BCKJifOHHTejibHoe BJii/iHie ca^Ta na chh- 
Te3i> ({)oc4)opoopraHHqecKHX'b coeAHHenift npnuo OTpniiaeTCH, h 
npeapameHiH, KOTopuH HcnMThiBaerb (|)oc(t)opHaH KHCJiOTa bt> jiHcrfe, 
npeACTaBJiHioTCH eiiy bI) TaKoifb bha'6. 

KaKTi BdB'bcTHO, o6iuee coAepHfame P b'l Bupocnmx'b jiHCTbAX'b 
ocraeTCfl HeHaifbHHbiirb h;ih A&Hce naAaerb, a Ewbcrb ci> rbM'b 
npHTOK-b P H3T> noqaw, no ero iraibHiio, ace BpeMH npoAOJixcaeTCH. 

OqeBHAHo, Aynaex-b oht>, Ao;i)KeH'b cymecxBoaaxb raiOKe no- 

CTOflHHWft OTTOKl. HS'b JIHCTbeB'b, XaKTj KaKb HHane MM Ha6jIK)AaJIH 

§bi xaM'b nocxoflHHoe HaKonjienie P. 3xo npeAnojioHcenie noAxaep- 
HCflaexcH HaxoHCAeHieMik ())oc({)opHoft khcjioxh bt> caxoBMAHUX'b 
xpy6KaxT>, fa*, no MH'feHiio aaxopa, ona a-b bha* Kajiiesofl cojih 



1) Schimper. Flora 1890. 
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caoco6cTByeTi) pacTBopeHiio 6'b;iKa h, cji'^AoeaTeJibHo, ero nepeABH- 

TaKHMl> 06pa301f'b, BOnpOCb Oe-b aCCHMHJIHIQH ({)0C4>0pH0fi KH- 

cjioTu Bii caasH ci> accHMHjmniefl CO2 He 6biJiT> p'bmeHi> Schimper'oMi>, 
KSiKh noBHAHMOiiy AyMaeTi) Posternak, h noTOMy HysKAaJiCH npexcAe 
Bcero Bi> dKCnepHiieHTajibHofi npoB^pirk. 

JIjih 3Tpro cHanajia mhoio 6biJiH npoA'^aHU oqutu cb jiHCTbflMHy 

B'b KOTOpUX'b (f)0C4)0pHaH KHCJIOTa OnpOA'^HJiaCb MHKpOXHMHqeCKH 

,(CM. rji. I). 

Ha jiHCTi>HXi> Salix purpurea, Prunus fruticosa h Amygdalus 
nana, pocniHxi> vh JlefuioHrcKOM-b BoTaHHqecKOHi> caAy h coAep- 
HcaiUHXi> Jiviuih He6o;ii»moe Ko;iHHecTBo HeopraHHqecKHXi> 4)oc(})a- 
TOBi>, cpeAHifl qacTB ChiJiB saTeiiueBu nojiocKaMH craHHioJiH. 

Hepes'b 5 — 7 AHefl ocB'biiteHHBiH h saTeiiHeHHUH qacTH jiHCTi>eBT> 
6hUiB HBCjrbAOBaHBi cjr^AyioiiiHirb o6paBOBrb. 

IIo o&j^ CTopoHbi r;iaBHaro Hepaa 6u;ih Bupd^aaHu oAHHaKOBUH 
noBepxHocTH, nojioHceHu aa opeAHeTHoe creicjio bi> Kaujuo mojui6- 

AeHOBOfi HCHAKOCTH H UOKpblTbl UOKpOBHUM'b CTeKJIOMl>. 

flpH cnoKOfiHOM'b ctohhIh openapaTa ea xojioAy) BUCTynaionxaH h31> 
TKaHefi <t)oc({)opHaH KHCJiOTa Aaaajia cb peaKTHBoin> ocaAoicb, pacnoJia- 
raBmiflcH BOKpyrb npenapaxa KOAbKOMi> pasjiHHHOfl mepEHfai. CyAH 
no aeMy, yme Cesi^ MHKpocKona mohcho 6bi;io npH6;iH3HTe;ibH0 oiX'feHB- 
BaTb oraocHTeJibHoe coAepHcanie (|)oc(|)opHOd khcjiotu. 

Okojio 20 HBCJitAOBaHHbix'b TaKHiii> o6pa3oiii> ;mcTbeBi> AOBOJibHO 
corjiacHO noKaaajm, tto saTeiiHeHHbifl qacTH coAepncarb 4><^c4)a- 
TOBi> 6ojrhej H±wh ocB'JbmeHHua. Oco6eHHO peayjibTarb arorb 6ujvh 
flceui* TaMi>, Tjifk ocB^o^eHHbiH qacTH coa(rbMi> peaKuin ne ASiaaJiH. 

Bo.T^ TmaTeJibHO 6hijrb nocTaBJien-b onurb crb orp'teaHHbiiiH 
no6traiiH Amygdalus nana. IIo&brH (bi> Haqajil} iiojifl h. ct.) 6biAH 
nocraajieHbi bi> aoAy noA'b KOJiOHOjrb cb CTaKaHHHKOM'b, a-b koto- 
pojTb HaxoAHJiacb jmMOHHaH KH(;jioTa ci> AayyrJieKHCJiuii'b naTpieirb 
ai» TaKHXi> 0TH0ineHii]xi>, qTo6u KOJiBHecTao Aaaaeiiofl hmh yrjieicH- 
cJioTbi noA'b KojioKOJiOMi> He npeaocxoAHJio 2%. OahhI) TaKOfi kojio- 



*) OTHOcHTeJibHo Toro, uaxoAHTCfl JiH (t)oc(t)opi» Bi* cHTOBHAHbirb Tpy6Kaxi» 
Bi> opraHB<iecKOiri> coeAHHeHiH, cymecTByiorb jiHink npoTHBop-feMBBUH yKaaaHiii, 
Sfi6hnhiH HnKpoxHHHHecKBiTk MeroAOMi*. TaKi» Pfeffer (Pflanzenphysiologie I Aafl. 
Bd. I, p. 331) yKaabiBajf-b Ha o6HJii»Hoe HaxoHCAeaie pearapyiomefl ci> iiarHes. 
cirbcbK) KHCJIOTU, HO Scbimper axoro ne noATBepAHjn*. 60 bchkomi* cjiyia'fe 
aHajiBsu Kraus*a KOHcraTHpyiorb npHcyTCTBie sHaiBTejibHiiix'L KOJiHHecTBi> 
(|)oc<t)opHoa KHCJIOTU Bi» soji*^ coAepxcBMaro Tpy6oKi>. Cm. Pfeffer Pflanzen- 
physiologie II Aufl. Bd. I, p. 592. 
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Kojit 6H;n> BucTaBJieHi> ea CBtrb, jipyrofl ci> TaKHMn )Ke noCtraiiH 
nocTaBJieHT> bi> xeMHoxy. Ha ;ii!CTbHxi> rbxT> h ApyrHxii cpeAHiH 

HaCTH 6UJIH nOKpUTU HaKJiaAKaMH fidTb CTaHHiOJIH. 

4epe3i> 7 AHefl pacTeeifl 6ujih HBCjri^AOBaHU e oRasajiocb, ^ito 
y ocB^meHHuxii no6'6roB'b noKpHTUii CTaHHiojieiii> nacTH AaBane 
/iCHyio peaKuiio Ha 4)oc({)aTU9 TorAa KaKi> HenoKpuTua hxi> noTni 
He coAep»<a;iH. B-b 3aTeuHeHHUxi> aK3eMnJiHpaxi» scb ^iicth JiHcra 
coAepHcaJiH AOBOJibHo 3Ha^HTejibHoe KOJin^iecTBO ({)oc4)aTOBi> 6e3i> 
saMd^THaro pa3JiH?ia MeH<Ay noKpuTUMH h HenoKpuTUMH CTaHHioJieMi> 

qaCTflMH. 

EcjiH ycTpaHHTb accHMHJiHiulo, oocraBHB'b onbiTb Bi) aTiioc(})ep'k 
OesTj CO2, TO peayjibTarb nojiyqaerc/i TaKOfl Mce, KaKT> bt> reiiHort. 
TaKi>, ABa no6'6ra Amygdalus ci^ HaKJiaAKaMH na JiHCTbfix'b 6huiB 
nocrasJieHbi noAi^ KOJiOKOjrb, B-b KOTopoirb CO2 norjiomajiacb d^AKHMi} 
KaJiH (cm. Pfeffer, Pflanzenpkysiologie I, Fig. 48). OAHH-b Ouji-b no- 
CTaBJieHi> B'b BOAy, Apyroft B-b pacTBopi> NaH2P04 (1 pro mille). 
4epe3i> HeA'bJiK) HscJi'feAOBaHie Ji^crheB'h 006'fera, cTOABmaro B'b boa^I^^ 
o6HapyHCHJio aua^iHTejibHoe Ko;iHqecTBo (J)oc(j[)aTOBT> bo Bchx-b na- 
CTflxi> JiBcra 6631) pasjiHHifl, a bi> no6±rh, CTOHBmeu'b bi> pacTBop'b 
<t)oc4)opHofi coAH, saTeiiHeHHbifl qacTH coAepncaAH Aance Menbine, 
H'bu'h ocwkmouuhinj KOHenno, 6AaroAapH noHHHteHHOny Hcnapeniio- 
Beb 9TH onuTbi mohcho TOJiKOBarb abohko. Hah npuTeKaiomaH h3i> 
CTe6Afl <t)oc4)opHafl KHCAora coeAHHHeTCA cb npoAyKTaMH accHMB- 
jinnm bi> opraHHHecKia coeAHneaiH h noTOMy bi> ocB'femeHHbix'b 
HacT/ix'b B'b npHcyTCTBiH CO2 ona BCHesaeTX, a bi> 3aTeNHeHHBixT» 
CKooAHeTCH, HAH me upH 3aTeMH'bHiH, a TaKxce na cB'kTy 6e3'b CO2, 
opraHHHecKie (}>oc({)aTbi pasJiaraiorcA^ h ocBoeoxcAaiorb 4)oc^opHyK> 
KHCAory. B'b nepaoft CBoed pa6orb o ()K>c4)aTax'b bi> Pringsheim's 
Jahrbucher, HM'i^Bmefi 6jiaroAapfl MeroAy opieHTHpoBO^Hbifi xapaKTepi), 
H CKAOHHJicH 'Ki> nepBOMy oCiiHCHeHiio, TaKi> KaKb pasjiOHceHifl bi> 
jiHCTbHX'b B'b TeunoTh He Morb MHKpoxBMHqecKB AOKaaaTb. 

IIpH nepeHBCAd^AOBamH Bonpoca MaKpoxHMHqecKHMH MexoAaMH a 
ooAyHHJTb HHoft pesyAbxaTb. IlepeftAy kt, onHcaniio axHX'b onbiTOBT>. 

Nerium Oleander ^). 

TaKi) KaKi> Oleander coAep>KHTi> 3 OAHHaKOBbixi> AHcxa B'b 
MyxoBK*, TO, AJifl noAyqemii paBHOii'fepHaro MaTepia^a, KaHCAwft 



^) MaTepiajii» 6ujn> co6paHi> bi> 6ojibmoin> KOJiHHecTB*^ 15-ro aery era bi> 
HirbHiH MHJiopaAOBO IIojiTaBcKofl ry6., 6JiaroAapH ;iK)6e3H0CTB ero BJia^'fejibua 
n. H. KyjiH^Ko-KopeuKaro, aa hto npHHomy eMy cbok) 6jiaroAapHOCTb. 
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jiHCTb H3i» MyroBKH ineji'^ bt. onpeA'i^euHyio nopiuio. Hs'b nojiy- 
HeHin>iX7> TaKHirb o6pa3oirb 3 nopuift jmcTbes'b OAHa 6uJia TOT^acb 
BucymeHa npn 70^ Apyran noJioxceHa bo BJiancHyio aTMoc(j[)epy 
Ha CBiiTb, H ToexbH xaKHte bo BJiaHCHyio aTM0C(|)epy bi> TeMHOTy. 
3eiThm>j qepe3i> 5 jsaeA h bth 2 nopqiH Tanxce 6ujih Bucymeeu 
H HdMejibqeHbi bi> nopomoicB, h3i> KOToparo 6pa;iHCi> Has^cKH hjih 
onpeA'kneHiH o6maro h HeopraHnnecKaro P2O5 (no cnoco6y flBoflHoro . 
ocaHCAenin). PeayjibTaTH nojiynajiHCb cji-fe^yionue: 

06mifl PjOj UeopraHHH. PjOj HeopraaHH. PjO, 

BT. ®/o OTb cyX. B. BT> ®/o OTT> CyX. B. BT. ^/o OTT. 06m. PjOft 

KoHTpoJib . . . 0,34 0,167 49,1 

SaTeiiHeHHue ji. . 0,36 0,294 81,7 . 

OcB-femeHHwe Ji. . 0,33 0,165 50,0 

BtotT) onuTh noKaBUBaerb, hto accHMHJiAuin (|)0C(t)aT0B'b He 
npoHcxoAHJio, HO noHBJieHle hxi> B'b 3aTeMHeHHbixi> jmcTbHX'b 6jia- 
roAapa paanoHceHiio opraHHqecKHX'b coeAHHenifi acho sasfbTBO. 

Aesculus Hippocostanum. 

10/vi H. CT. cp'feaaHH 15 jiHCTbeBT> (Tb qepemKaRH h pasA'^eHU 
Ha 3 paBHUff nopoie no naTH JiHCTbeaii. OAHa h3i> nisxiy 6e3i> 
npeABapHTe;n>HOd cyuiKH aHaJiHBHpoBaBa TOT«iaci> Ha coAepHcanie 
cyMMbi 6'fejiKOBaro h jieuHTHHoaaro P, ab'6 Apyrin nocraBJieHbi ne- 
pemKaMu B^b KnonoBCKift pacTBopii nHTarejibHbiX'b cojiefi 6e8'b P2O5, 
npHqeM-b OAna BwcxaBJieHa na cB^vb bt> xenJiHcri^, Apyraa nocxa- 
BJiena bt. xeMHyio KOMnaxy. 4epe3T> 3 ahh axH nopoiH 6buiH xanwe 
Geai* cyniKH aHa.aH3BpoBaHbi. [lojiynHJiHCb cji'^AyiontiH HHc;ia, Bupa- 
»ceHHbifl Bi> Bd^ct HOJiH6AeHOBaro ocaAKa: 

JleOHTHB. + B'feJIKOBblfl P. 

KoHxpojib 0,5309 rp. 

SaxeMHeHHbie Ji 0,517 „ 

OcB'bmeHHMe Ji 0,511 „ 

Onbixi> noKasuBaexi}, hxo na CB^xy npnCbUiH C'fejiKOBaro h JieoH- 
XHHOBaro P Htxi), a CKopd^e Ha6jiK)AaexcH He6oJibuiaH y6biJib. 

KsLKiy HeopraHHHecKift 4)oc(t)axi> BeAexi> ce6fl npe axoHi*, uoKa- 
8UBaexi> Apyrod onbrrb, rji± onaxb bbaxu 6bi;iH 3 nopiUH no 17,5 rp. 
cuporo Bd^ca KaHCAaa. Onurb npoAOJiHcaJica xanme 3 aha. IIojiyqHJiocb: 
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Ueopra^HecKifl P 

KoHTpojib 18,0 Mrp. 

3aTeiiHeHHHe 20,5 , 

OcB*meHHHe 11,1 „ 

Bt> ocB'femeHHHX'B, cjrfejtoBaxejibHo, KOJiHHecxBO HeopraHHHecKofl 
KHCJioTH ocTaeTCH noHTH HeH3irbHHUirb, a bi> TeHHorfe yBeJiH^HBaercH. 

Rubus fruticosus. 

TaKi> KaKT, BT> npeABiiiyDHHXT> onurax-b JiECTha uorjm coiiep- 
Hcaxb yHce npeA'feJibHoe KOJiH^ecTBO opraHHqecKHX'b 4)oc4)aTOBi> h 
oxpHuaTejibHMfl pe3y;ibxaxT> Mon. 6bixb o6'bHCHeH'b HMeHHo axHM'b, 
xo B-b axoMi) onbrri^ B'bxBH Rubus, nocxasjieHHUH bI) BOAy* 6bijiH 
BUAep>KaHu npeABapHxejibHo B-b xeiiHorfe. 

Tor^a 6biJiH B3flXbi cb HHX-b 14 JiHCXbeBi>, no;iOBHHbi hxi> njia- 
cxBHOK-b oxp'bsaHM 0Tb rjiaBHafo nepBa jijih KOHxpojw, a ocxae- 
mincH nojiOBHHKH ci> qepemnaMH nocxaBJieHu s-b BOAy h hhcojih- 
poBaHbi 2 AHH. nocjvb axoro oh* 6ujih xanwe oxA'feJieHM ovb 
qepeuiKa h rjiaBHaro Hepsa. IIojiyqHJiHCb cji'i^Ayiomie peayjibxaxbi, 
Bbipa}KeHHue bx <iHc;iaxi> B^ca MOJiH6AeHOBaro ocaAKa: 





KoHTpOJlb. 


Cs-brb. 


OCmift P . . . . 


540 Mrp. 


522 Mrp 


B-bjIKOBblfl. . . . 


236 „ 


259 , 


HeopraHHHecK. . . 


241 „ 


215 . 


PaCTBOpHHUfl. . . 


304 , 


263 , 


OprasHq. pacTBop. . 


63 „ 


48 . 



PasHHUbi MesECAy bxhiih Hncjiaim, oco6eHHO npn nepe^HCJieaiH he 
P2O5, He HacxojibKO SHaqExejibHU, qxoOu apHSHaxb HSifbHeHie s-b 
KaKyK)-JiH6o cxopoHy. 

Helianthus annuus. 

Cxe6;iH noACOjraeHHHKa ci. ;iHCXbHifH nocxaaneHbi ^Vvu B'b xeii- 
Hoxy B'b KnonoBCKifi pacxBopi) 6e3i> (})oc(|)opa. Hepesi* 2 aha 
14 jiHCXbeBi> cp'bsaHbr, oxi> hhxi> oxp'baaHbi KOHxpojibHbiH nojio- 
BHHKH H BucymeHbi^ a ocxaBoriflCH qepeuiKaMH nocxaBjieHbi Kb 
TOTb me pacxBopi} h HHCOJiHpoBaHU 2 aha. TorAa onuxHbifl noJio- 
BHHKH xaKHce oxp^saHu h BBicymeHbi. AnajiHa'b AaJii^ cjrfeAyioniiH 
UH4)pbi MOJiH6AeHOBaro ocaAKa: 
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Heopr. P. 


B-b;iKOBUfi H jieaBTBHOBufi P 


KoHTpOJIb . . 


. .120 Mrp. 


379 Mrp. 


CB-ferb. . • . 


. . 113 „ 


357 „ 



Sji'bch ouHTb HCHaro upeBpameHia ojifloti (popuhi (})oc({)opHofi khc- 

JIOTH B-b ApyryiO 3aM*THTb He;ib3H. 

IIpeAnojiaraH BJiiame BospacTa Ha npouecci» accRMHJiaaiH (|)oc- 
(})opHoft KHCJioTbi, H BaBJVh JiHCTBH Helianthus cb dKaennjiapoB-b ao 
UBi^TeHifl. A HueHHo, '^/vm oTh 10 jiHCTbea-b Omjih OTpfeaHbi 
KOHTpoJibHbiH noJiOBBHKH, a onbiTHUfl 6ujin nocraBJieHbi bi> boao- 
npoBQAHyio BO Ay H RHCOJiiipoBaHfai 2 AHH. AusiJiiAS'b o6tHxi> nopm'fl 
nojiOBHHOKTb AHJiT* cji^Ayiomee: 

B'^crb cyxoro bcs B'fecrb MOJiH^AeHosaro ocaAKa. 

mecTBa. PacTBopHM. p. HeopraHHH. P. 

KoHxpoJib . . 3,9775 rp. 156 Mrp. 105,5 nrp. 

Crferb . . . 4,1255 , 149 „ 110,5 „ 

KaK-b BHABO, HecMOTpfl Ha 3HaqHTe;ibHyio npH6bi;ib yr;ieBOAOBi>, 
HH HeoprannqecKift, hb opraHH^eeKifl pacTBopHMuA P. ne yBejinqujiacb. 

Cat alp a. 

OabiTb 6bi;ii> aocTaB;ieHi> coaepmeHHO Tani* ace, uani* npeAUAyouft- 
HHCOJiflUifl npoAo;i3Kajiacb 2 ahh. PeayjibTarb nojiyHn;icfl cjrfeAyK)mifi: 

B-bei MOJiBbAeaoBaro ocaAKa. 

Btci> cyxoro PacTBopBM. P. HeopraRHq. P. B-^KOB.^-Jie- 

aeiAecTBa. Ubt. P. 

KoHTpoJib. 4,6380 rp. 209 nrp. 117 Mrp. 451 Mrp. 

CB*rb. . 4,8290 „ 204 „ 117 . 453 , 

H SA^cb OHHTb, HecMOTpH Ha accHMHJiaaiio CO2, HSM'^Henid Brh ko- 
jraqecTBib HeopraHH^ecKaro h BOo6iiie pacTBopHMaro 4)oc(t)opa He 
sBM-bqaeTCH. 

TaKHMi> o6pa30M'b, 3th oobiTu noKaausaiorb, hto accHMUJuuiH 

(j[)0C({)0pH0ft KHCJOTbl BTb BBpOCJIOM'b JIHCTfe He npOHCXOAHTl>; Ha- 

o6opo'rb, saTeMH'bHie, KaKii aToro h mo)kho 6bi;io OHCHAaTb, Busbi- 
Baerb; 6ojibnieio nacTbio, noHBAenie CBo6oAHfaixi> (})oc4)aTOBi>. IIo- 
cjrbAHee AOKaauaaeTi), KpoMib yH<e npHBeAeHHux'b onuTOBi> ci> Ne- 
rium H Aesculus, wfeAyiomift onbirb Cb Cercidiphyllum japonicum. 
9to pacTenie HMi^erb cynpoTBBHbie AHCTbfl, TaKi> ^to bi> oAHy nop- 
nm mjiB AHcioqKH cb oahoA cxopoHw, bt> Apyryio— cooxB-feTCTByio- 
mie EWh Cb Apyroft, hto AaBaAo BOSMOHCHOcxb H36'6}KaTb paap*- 
3biBaHUi H, cAd^AOBaTejibHO, nopaHeniH ;iHCTbeBi>. KoHrpoAbHue 

10 



I 
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18 jiHCTbee^ 6BIJIH sarJ^M-b BucyineHU, a onuTHue OTA-bJienu orb 

nofrfera h noJiomeHu na nponycKHyio 6yiiary bo BJiantHoe npo- 

CTpaHCTBO. Hepeai) 3 aha ohh Bbmyrbi coBepmeHHO cb^h^hmh h 

TaKHce BbicyiiieHbi. 

HeopraHHHecKaro (})oc4)opa wb bbji± iioJiH6AeHOBaro ocaAKa 

OKasajiocb: 

HeopraHHq. P. 

KoHTpoJib . . . .10 Mrp. 
TeMHOTa .... 23 , 

CjrfeAOBaTejibHO, paBJioHceme bi> TeMHorb bo Bspocjiux'b ;iBCTbflxi> 
HecoMirbHHo npoHCXOAUTb. TIoaTONy, peayjibTarb, nojiyqeHHbifl HaMB 
paH'fee npH MHKpoxHMHqecKHX'b onuTaxx, mu MOHceM-b TOJiKoaaTb 
TOJibKO wb oAHOMi* CMucjrfe. Bi> sarfaHeHHbix'b CTaHHioJieM'b qacTHX'b 
npoHcxoAHJio pasjiOHceHie opraHHHecKHX'b ())oc(t)aTOBi> ci> ocbo6o>k- 
AenieM'b HeoprasHqecKaro 4)Oc4)opa. 3to cKasbiBaiiocb n s-b tohi^, hto 
qacTH JiHCTa, 6uBiuiH noAi* HaKJiaAKaMH 5 — 6 AHefi, p^3K0 otjih- 
qaJiHCb 0T7> ocB'bn^eHHbix'b nacTefi }KeJiT0BaT0]^ OKpacKoft. 

TaKHce o6'bHcuHiOTCH H onHTM BT> aTiioc(})ep'b 6e8T> CO2 — 
sA'i^cb, KoueHHo, MewAy ocB'femeHHBiMB h saTeuHeHHUMH nacTflMB 
He 6i>iJio pasHHau, Tan-b kslkl, b^poatho, bo BC-bx'b nacTHX'b mjio 
pasjioxceHie, 6jiaroAapH npeKpameHiio accHMHJifliuoHHoft 4)yHKaiH. 

HaKOHeux, rbwb me 06'bflCHfleTCH CKon;ieHie HeopraHHHecKHXi> 

({)0C4)aT0B'b, KOHCTaTHpOBaHHOe MHOK) Bli He3e;ieHbIX7> nSiCTHX'h ajib- 

dHKaTHux'b pacreHift, rA'b, HecoMHi^HHO, mu HirbeM'b a'^o ci» HBJie- 
HiHMH nocreneHHaro oTMBpamA ^). 

MH*b ocTaeTCH TOJibKO paacMOTptTb nocji'bAHifi aoboai^* koto- 
pBifl npBBOAHJicfl lIlBMnepoM'b Bi) nojibsy Heo6xoAHiiocTH npHBHaxB 

BSpOCJIbie 2) JlMCTbH M'feCTOM'b, HepCBT. KOTOpOC AOJlWHa OpOfiTH rJlEB- 

Haa qacTb accBMHJiHpyeiiofi pacTeeieM'b (})oc<})opHOfi khcjiotbi. 

A HMeHHO, Schimper (1- ^) yxBepjKAaji'b, KaK'b 6mjio ynte paH^e 
yKaaaHo, <ito aa ocHOBaHin aHa;iH30Bi> Arndt'a h Hornberger'a Bl^ 

JlBCTb nOCTOflHHO B81> BOIBbl BXOABTb 4)0C(|)0pHaiI KHCJIOTa. A TaKl) 

KaiTb dTB me anajiBaBi noKasuBaiorb, hto o6mee Ko;iHqecTBO ({)oc- 
4)opHOJ9 KBCJioTu Bi> jiflCTb He wbuHeTCH HJiH AaH<e yMeHbuiaeTCfl, 
TO, caMO co6oft noHHTHO, Mbi AOJi>KHBi, DO HHd^HiK) aBTopa, npB- 



M Cm. E. Pantanelli. Malpighia. Vol. XV, XVU. 

') H o6pamaio BEHManie, hto sA'fecb hacti a'^jio toai>ko o6i> OKOEHHsmHrb 
pocTb JiacThHXb H CBII3H, xoTfl 6bi H HO npAMofl, cb accRMHJifluiefl CO,. Hto bo 
BpeMA pocra jibctt> noTpe^JifleTi* 3HaHHTejii>HUii KOJiBqecrea (t)oc(j)opHofl kbcjiotu, 

BpBAl»-AH MOXCHO COMB'^BaTbCH. 
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SHaTb nOCTOHHHUfi 0TT0K1> 4)0C(})0pH0fi KHCJIOTBI, paBHblfi npHTOKy 

HJiH ASLme H'bcKOJibKO 6ojibiiiifi. 

IIpaCjiHSHTeJibHO TO we pascyHCAeme npHBOAHTb Pfeflfer bt> 
CBoeM-b HOBOM-b usjifiium 9<I>03io;ioriH pacTemfl*' (Bd. I, p. 597), cbh- 
BUsaH nocTOflHHbifl npHTOK'b 4)oc(})opa bi. jirctb cb HcnapeHieM'b, 
a nocTOflHHufi orroK-b Cb OTTOKOM'b Bsii JiBCTa yrjieBOAOBi> h 6^kobi>I 

HacKOJibKo OAHaKO npoHHO ycTaaoBJieHo, hto bt* JiHCTb nenpe- 
puBHo nocTynaerb (}>oc4)opi>? IlpocMaTpHBaH i^a^^pbi aBTopoBi., 
onpeA'bJiHBUJHX'b nocTyimeHie ())oc4)opHO& khcjioth wh pacTeeie wh 
a6co^ioTHbix'b 'iHCJiax'b, mbi cKopi^e BHAHirb, ^to bto nocTynjie- 
Hie npoHCxoAHrb TOJibKO noKa pacTeme pacrerb, h dotth npenpa- 
maercH, HecMOTpn na CHJibHoe HcnapeBie, ko speneHB ixB^feTeeiH. 
IIpHBeAy Bi) AOKasaTejibCTBo a6co;iiOTHbiH KOJiHHecTBa ({)oc(})opHoft 
KHCJiOTu B'b pacTeniHX'b ao Banajia cosp'bBaHiH c'bMflH'b b uocjrb. 
HHCJia dTB conocTaBJieHbi bi> cjrbAyiomefi 7^6jmafk: 



KojiRHecTBo PjOj 
Ao Haqajia co- Ilocjrb coapteaeiii. 
ap^Bamfl. 



ABTOpi>. 



10,32 rp. 14,23 rp. 



83,31 KBJio. 

17,80 „ 



83,43 KBJIO. 
15,65 „ 



Arendt. 



Pierre. 



Pierre. 



Oeech. 
1000 aKseun. coAepxc. 

Panch. 
VpoHcafi Cb 1 reKTapa 
coAepwHT-b. . . . 

UtuenuHa. 
ypowaft Cb 1 reKTapa 

IIodcOAHeHMUKb. 

1 8K3eiinjiflpx . . . 1,2016 rp. 1,6952 rp. 
Amaranthus caudatus . 0,0281 „ 0,0262 , 
1 aKseMDJinp-b . . . 0,0447 » 0,0482 „ 

AoBOJibHO BHa^BTejibHoe yBejiBHenie sa speMH cosp^Banifl na- 
6jiK)AaeTCfl y OBca b noACOJiHeHHBKa, hto, MewAy npoqBBi., MOHcerb 
6iaTb, oCiiflCHfleTCH 6ojib]iiBM'b C0Aep}KaHieMi> (f>oc({)opa B'b noqB'6. 
^ HaCAioAaBmeecH Hce B'b Hd^KOTopux'b cJiy^iaflX'b yMeHbmeHie, B-fe- 
poflTHo, BuauaaJiocb rfiM'b, hto OTMepinia nacTB oToaAaJiB orb 
pacreHiH bjib BUMUBajiBCb OTTyAa. TaKBM'b o6pa30M'b, oTHOCBTeJibHO 
6ojibmBHCTBa aacJi'&AOBaHHbix'b pacTeaifl Mbi MOHceirb cKasaTb, hto 



JIlOAOrOBCKlft. 

I Berthelot et 
I Andr6 >). 



*} Arendtt Das Wachsthuni d. Haferpflanze, 1859; 7s. Pierre, Anaal. d. chem. 
et d. pbys. Ill s^r. t. 60, p.* 129, 1860; ero »e, Recherches experiment sur le 
d^Yelopperoent du bl^, 1866; JlwdaioecKiUr IIoAcojiHeqHRKi 1869; Berthelot et 
Andre, Compt. rend. T. 106, 1888. 

10* 
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KO BpeMGHH cosp'bBaHifl OHH 6epyrB Bce Heo6xoAHMoe IcoJiaqecTBo ({>oc- 
({)opa Hd-b no^BU, TaK-b hto bi> A^jihB'btiuieu'h pacTenie CTaHOB0TC0 
HesaBHCHMbiM'b orb noHBLi H uomeTb o6oflTHCb ynce BBflTuii'b 4)oc- 
(JK^poMX. dra HesaBHCHiiocTb oco6eHRO ncno o6Hapy>KHBaeTCH bi* 
ThTh c;iy«]aflxi>, KorAa pacreme HS^b nHTaTeJibnaro pacTBopa 
MO}KHo nepeHocHTb Aance ao OKOHHamfl aB^Tenifl bi> HHCTyio boay 
6esi> Hapymeuifl dTHu-b HopHajibnaro coap'feBaHifl cbMHH'b ^). 

TaKoft xoA'b nocTynjieniH ({)oc({)opa roBopax-b, mto AaHHUfl pa- 

CTeHiH Hy»(AaiOTCH B1> nOCXOpOHHeirb HCTOHHHK'ik ())0C4)0pa TOJIbKO 

BO BpeMH pocTa npH nocrpoeidH hobuxi. opraHOBi> h npemjifi Bcero 
sejieHbix'b JiHCTbeBi>. Ci. oKOHqameifb dtoro npouecca ifomerb 3a- 

KOH^HTbCH H npHTOK'b 4)0C({)0pH0fi KHCJIOTU Wb paCTCHie. OtA^JIB- 

HBie xce B3pocjibie JiHCTba yxce He nyjKAaiOTCH B-b (t)oc({)opHoft khc- 
jiorb ewfi paH^e OB^TeHifl h BHOBb nocrynaiomee Ko^usecTBo en 

HAerb TOJIbKO mb MOJIOAUM'b ^HCTbHIHi H APyrHMli BHOBb pasBHBaio- 

mjaucH qacTHMi). Ci> OKonqameM'b pocTa BereTaTHBHBixi> opraHOBi> 
npeKpamaeTCfl BOo6me en npHTOK'b. 

TaKHMi> odpaaoifb, npHsnaTb tienpepuBHUfi npHTOirb (})oc(j[)op- 
Hoft KHCjioTbi B'b B3pocjibifl jiHCTb, KaKi) o6a](ee BBJienie, uu ue 

HMd^eM'b HHKaKHX'b OCHOBaHlfi. 

CjI'bAOBaTeJIbUO, H dTOTl^ JXOBOJUb, npHBOABMUfi lUHMnepOlfb B'b 

AOKaBaTejibCTBO caoco6HOCTH Bspoonaro jiHCTa opeBpamaTb ({)oc- 
<|)aTfii B'b opraHHMecKyio ({)opiiy, ^iHoiaeTCH yC'feAHTeJibHocTH. 3TBiii>t 
OAHaKo, He HCKJifonaeTCH npHBHanie aa jihctomI) oqeHb sHa^HTeJib- 
Hoft pojiH B'b KpyroBopoT'fe (|)oc(i)opa B'b pacxeHiH. npeACTaBJiflexcii 
dxa pojib OAHaKo hhok), q'bM'b axo npeAoojiaraJi'b UlHMnep'b. 

A'bftcxBHxeJibHO, npH6;iH3Hxe;ibHO ki> na^aJiy OB'fexeHiH rjiaBHaii 
qacxb Bcero (t)oc(|)opa, HaxoAHoiarocfl B'b pacxeniH, opHuaA^eHCHX-b 
jiBCThHWh (cm. anaJiHsu Pierre, Arndt h ap-) h ;iHuib HaHHuan 
ci> axoro noMenxa, Kaicb uu aHaeMi*, pacxenie MOHcexii o6xoAHXbCfl 
6e3'b oocxopoHHflFo HCxoHHHKa 4)oc4)opa. Cji'bAoaaxejibHO, naKo- 
njieme ero B'b cbueHH opH coap'bBaHiH aojihcho npoHcxoAHXb Hac«]exi> 
(t>oc4)opa JiHCXbeB-b. 

HecMoxpH Ha coMH'feHiH Bi> cymecxBOBaniH MHrpauin 4H>c(bopa b3i> 
;iHCXbeBi>, Koxopwa nepaoHanajibHO 6mjih BbicKasaHbi Wehmer'oM'b ^} 
H xenepb lacxo npHBOAHxca B'b pyK0B0AcxBaxT>, axoxi> npoueccb 
HecoMH^HHo cy^^ecxByexll. TaK'b, Bcfe aBxopw npHXOAaxT> B'b aa- 
KJiioqeHiK), Hxo paHO hjih hosaho aapocjiufl JiHcrb HaHHHaexi> xe- 



>) Knop, derkreislaafd. Sloffs. 1868, Bd. II, p. 239 h cjrfeA. 
•) Wehner, Zandwirlh. lahrl, 1892, Bd. 21, p. 515. 
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pHTb CBOft ({)OC<|)Opi> H CTaHOBRTCH &bjl,Kbe BWb H6 TOJIbKO OTHO- 
CHTeJlbHO, HO, HTO JIJIH HaCly 0C06eHH0 BaH(HO, H a6co;iK)THO ^). 

TaK-b, Hs-b HH}Ke npHBeAeHHUxi> nH(j[)p'b yme mtTopoBaHHbix'b 
aBTopoBi> BUHHCiflioTCfl ^) cJi'kjiyK)mxH norepn jiHCTbHiiH 4)oc(j[)opHoft 

C T a A 1 H 

I. n. III. IV. V. 06maH noxepe. 

Oeech (hb 1000 dKaeii. bi> rpaif.)* 

BepxHie ;iHCTb>i (2 Ji.). 1,748 1,672 1,181 0,740 0,589 1,159 \ . ^-^ 

HHH<Hie „ (3.1.). 1,048 0,698 0,689 0,509 0,351 0,697 1 ^'^^^ 

Panch (cT> reKTapa B^b nrp.). 

3eJieHbie JiHCTba . . 17,56 15,65 12,06 0,84 — 11,2 

OTMepraie „ . . — 1,58 6,53 0,95 — 0,63 

IIxueHuua (cb reKTapa bI) Krp.). 

SeJiGHbie JiHCTbH . . — 11,2 5,7 4,3 5,4 5,8 

Omepmie „ . . — 0,7 2,0 1,9 1,5 0,2 

Ha-b sTHx-b KH4)p'b ocoGeHHO yG-feiiHTeJibHW jislbhur Amedt'a 
hbatj obcomt>, fa* KOJiHHecTBo ;iHCTbeBi> ocTaBaJiocb rfeM-b we '). 
Wehmer, iiajio nojibayacb bthmh AaHHWHH (qnc^a He. Ilieppa 

OH'b COBCfeMTi He npHBOAHTb), OCHOBMBaeTb, TAaBHWM'b odpadOMi*, 

CBOH BoapaHceniH Ha uH(J)pax'b, nojiyseHHWxi> npH HSCJitAOBaHiH 
JiHCTbeBx apeaecHMx-b nopoAia. OAHano h sth aH(j[)pu kohctbth- 

pyiOT'b OTTOK-b (J)OC(J)Opa H3'b JIHCTB. 

TaKT> Rissmuller h Dulk *) jijih 6yKa Ha-b pa3JiBqHbiXT> irfecT- 
HOCTefi noJiy^HJiH cji-feayiomifi peayjibTarb: 

1000 JiBCTbeei coAepxcaTi Pfi^ bt> rp. 

V. VL VII. VUI. IX. X. XI. 
ByKi>B3T,Hohenheim'a 0,328 0,227 0,293 0,387 0,319 0,441 0,328 
ByirbHB-bMunchen'a*). 0,53 0,46 0,56 0,66 0,45 0,36 0,14 

*) MHoroHHCJieaHbiH onpeA'bJieHiH (})oc(|)opHog KB&aoTu, BupaHteHHUfl b^ ^/o 
cyxoro Bemecrea, Kain> ywe yKaaajii Wehmer, KOHeiBo, HH^ero ne rosopHTb 
o6i» a6cojiioTBOMi» nairtHeRiH. 

") 06myK) norepK) n BUHBCJiii;n», BUHHraH h3i cyMMbi oTA'feJibHiiixi* norepb 
(on> craAia ao craAia) cyMHy npB6faiJiefi. 

*) CAl«Ayen> saifbTBTb, BnpoHeMi, hto y noAcoAHeqaHKa, no JlioAoroBCKOMy, 
juncThH ci> B03pacT0in> He TepHAB, a yBeAflHBBaAH coAepHcaaie (]>oc<{)opHoB kbc- 

AOTbl, HTO, B^pOBTHO, BUSblBaAOCb 06HAiein> (|>0C(|)0pH0fl KBCAOTbl Bl* BO^IB'b (CM . Bbime). 

*) PaH-fee noHBflBmaiicM pa6oTa ZOller'a(Versucbssiat Bd. VI, 1864p. 231), ki» 

COHCaA'^HilO, Aa^Tb TOABKO OTHOCHTeAbHUa aB(t>pbI Bli ®/o on> KOAHH. BOAfal H He 

noBBOABen* cyABTb o6i a6coAiOTHOMi> yMeHbrneHia. 3Torb HeAOcraTOKik 6biAi> 

ycrpaneHi. bI) pa6oTaii> RissmQller'a a Diilk'a VersuchssL. Bd. 17, p. 17,Bd. 18, p. 188. 

') 06a BacA'feAOBaHHbie 3K3eMnABpa 6biAH Cea-b oAoaoHonieHifl, hto mofao 

cymecTBeHHo noBAinTb Ha pe3yAbTaTi>, TaK'b Kaicb <rbiCHHi», t. e. rAaBsaro 
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HecHOTpH Ha K0Jie6aHiH bi> 3thxi> pHj[iaxi> im(|)pi>, hcho aairbTHO 
yMeHbuieHie (t)OC(t)opa B'b KOHUt BereraaioHHaro nepioAa, rto, 
BopoHeiTb, Wehmer o6i>HCHHJi'b noTepefi <})OC({)opa Hepe3i> BUMUBaHie 
AOHCAeMi> H pocofi. 

Ha dTOBOBpaHceme 6biJio o6paiiieHO BHHNaHie Tucker'oMi» h 
Tollens'oMi> ^) npa 6ojrhe TmaTeJibHO o6cTaB;ieuHoii'b HBCJrbAOBamH 
C0Aep}KaHiH ({)oc4)opa wh ;iHCTbflxi> Platanus orientalis. Ohh aaKpu- 
BBJiH jiHCTbfl orb AO)KAH H 6pajiH Hxi> cb onpeA'fejieHHaro M'^cra 
BcerAa y ocHOBaaiH B'^TBeft; rbwb He uewbe nocTeneHHafl y6biJib 
(|)oc(f>opa odnapyHCHJiacb eiqe flCH^e. TaKi>, B'b 500 JiBCTbHX-b coAep- 
Hcajiocb cji^Ayiomee KOJiaqecxBo P2O5 bt* gr.: 

M ± C H U, hi, 

VI. vn. vm. IX. x. xi. 

1,30 1,26 1,21 1,24 0,91 0,55 
PasHHua ueH<Ay saiUHE^eHHUiiH OTb ao>kah JiBcrbiiBiH H He 3a- 
n^meBHbiMH 6biJia Tairb HesHa^iHTejibHa, mo cBecTu -na Hee bck) 
y6bi;ib <})oc<})opHoft khcjiotu hh B'b KaKoiii> cjiyqa'b 6buio HeJib3H. 
Kt> TOMy Mce npamjiH Fruwirth h Zielstorff ^), KOTopwe HSCJitAOBajiH 
pacnpeA'b^eHie asoTa, kbjih h <})oc(j[)opa bi> xMeji'b. OKaBajiocb, hto 
icb oceHH a6cojiK)THoe KOJiaqeciBo dTHxi> BemecTBii bi> ;iHCTbfix'b 
BHaHHTeiibHO yMeHbuiaeTCfl, xoth BUMbiBanie AOHCAem* h pocofi h 
noTepH OTMepuiHX'b JiHCTbeBi> 6bijin ycTpaneuBi npH nocpeACTB'M oco- 

60fi KpMfflH, npOTHHyTOft HaAT> paCTCHiflMH, H raaOBOft CfeTKH, OKyXhl- 

BaBUieft Hxi). TaiTb, B'b jiHCTbHX'b 3-x'b pacTenifi 31 asrycTa 6ujio 
HaftA^HO 2,53 gr. <})oc<})opHOft KHCJioTbi, a 26 okth6ph en ocTajiocb 
jiHOib 1,31 gr. 3to noTepHHHoe JiHCTbHiiH Ko;iMHecTBo, no npeAno- 
jiomeBiK} aBTopoBi>, aojijkho 6ujio nepeM'bcTHTbCfl rjiaBHUM'b o6pa- 

30H1> B'b KOpeHb ^) 

Hto yTpaneHHaH JiHCTbflMH (|)oc(|)opHaH KHCJioxa noBBJinercfi sa- 
T'bM'b B'b cfeMenax'b (y AepeBbCB'b xaKHte B'b noqnax'b, cpeAe 
3anacHbiX'b aeiuecTB'b ApeBecHHbi) bhaho hcho ms'b aH(t)p'b Arendt'a 
H Pierre'a. 

y oBca, no Arendt'y, aa Bce Bpena coap'feBaHiH npHTenaerb bt> cb- 
MeHa 7,2 gr. P2O5 (na 1000 pacxeHifl). TaK'b KaK-b H3'b ho^bm sa 
3T0 BpeMH pacTOHie 6epe'rb TOJibKO 4 gr., to ocTanbHue 3,2 gr. 



M'bcTa noTpe6jieHiH (t>oc(t)opa, KyAa Hanpaan/ieTCH toki ero h31> jiHcrbea-b, 
He 6iii;io. 

«) Tticker und Tollens. Ber. d. chem. Gesellsch. 1899, III, p. 2575. 

*) Frntcirth und Zielstorff. Landwirth. Versuchstat. Bd. LV, 1901, p. 9. 

') noAodnofl Hce MBrpaiiiH bk KopeHb y Beta cm. CTapbin AaHHUH AHAep- 
coHa. Jlu6%uxyh, XBMifl bt» npB.ioMc. ki seMJicAliwiiio, 1870, «?. II, p. 15. 
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A0JI3KHU 6HTb BSHTfal HSl) CT66jiefl ^) H, rJiaBHUBfb oCpaSOlfb, ;iHCTbeBl>, 

KOTopue A'bfiCTBBTeJibHo TepHiOTb aa dTO BpeMH OKOJio 3,5 gr. 

Pierre HuineJi'B, rto y panca npe cosp'feBaHiH bi> c'feHeHaxi> npe- 
6ij;io 41,4 kilo (ea reKTap'B); h31> noqBH sa aTO BpeMH 6hiJio b3hto 
To;ibKO 11,5 kilo, a 36,7 kilo otabjih creCiiH, JiHctbH h KopHH. 

y aineHHOH oirb Hamejii> npH6u;ib bi> KOjiocbHxi» paBHOft 6,55 kilo, 
H3i> noHBU 6biJio B3HT0 3a dTO BpeMH To^bKO 2,2 kilo, a BereTa- 
xceTHBHbiH "lacTH OTAajHi sa TO BpeMH 9,06 kilo. 

dTHXT* ^nceJVh iiocTaToqeo, HTo6bi y6'feiiHTbCH, hto Bupocmie 
jiHCTbH OTAaiOTb crbMeaaM'b 3HaqHTejibHyio nacTb (t)oc(t>opa ycaoen- 
Haro HMH eiue b'b CTaAiH cBoero padBHTin. HacKOJibKo coBepmeHHO 
apoHcxoAHTb TBKoe HcnoJibBOBaHie oTCJiyHCHBmefl wh jrHCTbHXi> 

(])0C(|)0pH0ft KHCJIOTbl, SaBHCHTl), B^pOHTHO, He TOJIbKO OTb npupOAbl 

pacremH, ho TaKHce h orb Ko;iHHecTBa dToft khcjiotu, KoropuMi* 
pacTeme pacnojiaraerb B'b ho^ib^. HaH6ojrbe coBepmeHHa 3Ta OTACtia, 
AOJtUKHa 6iaTb npH roJiOAamH <{)oc4)opoirb. IIo Kpaftneft uiph npu 
KyjibTypaxii 6e3'b (j[)oc4)opa qacro mom<ho BHA^Tb, ?to HOBue JiHCTbH 

paSBBBaiOTCH TOJIbKO DO M'bp'b TOFO, KHITb OTMBpaiOTb CTapbie H 06- 

peAaiorb hmi> Heo6xoAHMiaH Beii](ecTBa. Hao6oporb, npH o6HJiiH 
({>oc(j[)opa 3Torb npoaeccb MHrpaiuH AOJiHceHi> B'b sHaqHrejibHoft wbpi 
TepHTb cBoe sHaqenie. 

4to KacaeTCH Bonpoca bx KaKoft (j[)opMib (|)oe(t)opT> yxoAHTi* hst* 

JIHCTbeBl>, TO 0611 9T0M1> Mfal M0HCeMl» HOKa TOJIbKO AOniAUBaTbCH. 

Bo BCHKOMi> cjiyqa'jb HajiH^moe KOJiHHecTBo jierno noABBHcnaro 
pacTBopHMaro ({)oc({)opa bi> jincTbHX'b cJiHinKOM-b HeBHaHHTeJibHO h 
noTOMy Mu AOJDKHbi npH3HaTb, <iTO Wh BHTh HeopepbiBHO coaep- 
maeTCH npeapaiaeHie 4)oc(|)aTOBi> MeH^e pacTBopHMux'b B:b 6o;rbe 
pacTBopHMbie. ByAyTT* jih nocjr^AHie eme CBHsaHbi cb opraHHie- 

CKHMH COeAHHeHiHMH HJIH OHH HBJIHIOTCH HaiT^O Bl> BBA'i^ Heopra- 

HHHecKHX'b cojiefi, aoKa pd^mHTb TpyAHo. ripHHHMaH bo BHHMame, 
HTO Bi> GojibuiHHCTB'b y»te onHcaHHbixi> cjiynaeBii pa3;i0HceHie aoxo- 
AHTi> AO HeopraHHHecKofi 4)opMbi, KaKi> 6ojrhe CTOftKOft, mu MOHceMi^ 
npeAHOJiOHCHTb H B'b QTOwb cjiy^a'b iipeo6jiaAaHie dTofi ({)opMbi. 

TaKHM-b o6pa30M'b, npHxoAHTca upeACTaajiflTb ceet ynacTie 
jiHCTa B'b npeBpameniH 4)oc({)opa TaK'b, mo bo BpeMH cBoero pocTa 
jiHCTb noTpe6;iHerb (t)oc4)opHyio KHCJioTy npeHMymecTBeHHo Ha no- 
cTpoftKy accHMHJiHaioHHaro anoapaTa — xjiopo(f>HJibHbix'b 3epeH'b, a 
3arfeMT>, no M-fep* BMnoAHeniH hmh MancHMaJibHoft pa6oTbi nacTy- 



') Cke6exb, no cKOJitKy ohx coAep»BTi> x;iopo<|)H;i;ioHOCHyio TKaHb, KoneiHO, 
AOJiHceHi* BecTH ce6fl keki* JiHcrb. 
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naeTi) o6paTHu& npoueccb nocreneHHaro HX'b paapymeHifl. Haxo* 
AHTCfl jiH dTOTb nocjr&AHifi npouficcb wb npAMofl aaeHCHHOCTB orb 
npouecca accHMHJiAiiiH HJie Hce o?i> BusbieaeTCH conpoBOHCAaiomuMH 
dTOTb npoqeccb AajieHuiNH, noKa p'bmiiTb Tpy^HO. Bo BpflKOM'b 
cjiyqa-fe, npoTHO'b HenocpeACTaeHHoft cbabh roBoparb to o6cTOfl- 
xeJibCTBo, HTO OTo^eaJieHie (|)oc(f)opHoft kacjiotu upu paapymeHiB 
4)oc({)opoopraBHqecKHX'b coeAHHemft Ha6jii0AaeTCH cb nojiaofi aocto- 
R'fepHOCTbfo TaK>Ke H Tor^a, KorAa accHiiBJiiitiioHHaH pa6oTa hckjiio- 
HaexcH, a hmchho wh reunovh h bi> otcytctbIh CO2. Cji'bAOBaTejibHo, 
KaKi) TOJibKo npeKpaiuaeicA (})yuKuifl x;iopo(|)B;ibHaro aepna ea 60- 
Ji'be npoAOJiWHTejibHwfl cpoK'b, oho paapymaeTCfl, h bt> cjiyna'fe 
uyH€Abi OTAaei-b CBofi (|)ac(j[)op'b ApyrHMi* HacTflMi> pacTeniH. 



HaMi> ocTaeTCH TOJibKo paacMOTptTb, nacKOJibKO bobmohcho 
apHSHaTb cHHTes'b ({)oc({)opodpraHHqecKHX'b coeAHHemfi (rJiaBRbUfb 
oOpaaoifb HyK;ieoaJib6yMBHOBi> h pacTBopHMux-b opraHO(})oc4)opHbix'b 
KHCJioTb) Bi. xpaH(ijiHiixaxi> aanacHux'b BemecTB'b. Mbi yme bh- 
A'feJiH, HTO btj c'feMeHaxT> noHTH Becb (j)oc(j)op'b uaxoAHTCH BT> opra- 
HH^ecKofi (|)opirfe. Fa* we npoHCxoAHTT. axoTii CHHTe3i> (|)OC(})op- 

HOfl KQCJIOTU Cl> OpraHHHeCKHMH COeAHHeHiHHH? 

IlpAMUX'b OnblTOBl> HBA'b COSp-^BaHieM-b H30;iHpOBaHHb[X'b C±}AflBrb 
AO CHX^ nopi. He HM'feeTCH. HaCKO;ibKO MH-fe naBtCTHO, CAHHCTBeH- 

Han pa6oTa, 3% KOTopoil ecTb onpeA'^JieHin JieuHXHUOBaro, neopra- 
HRqecKaro n d-fejiKOBaro (f)OC(})opa ape cosp'J^BaHiH cbuawh, npHHaA- 
jioKHTb Amthor'y ^), Ohtj onpeA'feJiHJi'b (j)oc(})op'b B'b bthxt. 3-xx 
(|)opMax'b B'b ctMenax'b BHHorpaAa bi> S-xi^ craAinxb co^p^baa- 
Hifl. JleqHTHHT, onpeA*JiH;icfl ajiKoro;ibHO-3(|)HpHOfi[ BKCTpaKuiefl, 

HeOpraHH^eCKift (?) (j)OC(j[)Op'b 10% COHflHOKHCJIOft BUTflXCKOft B, Ha- 

KOHem>, C'knKOBB]^ no paaHOCTB. IloJiy^iBJiHCb cjrfeAyiouxiH KOJiR^e- 
CTBa P (He P2O5) Ha 1000 cfeMBHb, B3flTua B'b cjitAyiomie cpoKH: 





6/IX 


30/lX 


30/X 


P jieiiHTHBa. . 


. . 0,0039 


0,0042 


0,0048 


P HeopraHHH. . 


. . 0,0365 


0,0422 


0,0451 


P 6'^K06Ufi . 


. . 0,0043 


0,0037 


0,0038 



3rB HBCJia noKasbiBaiorb He6o;ibmoe yaejiBqenie JieuBTana, 
yMeHbiueHie 6'bJiKOBaro P h yBejinqeme HeoprannqecKaro bjiBj B'bpHibe, 
pacTBopBMaro P. TaK-b KaKi^ neopraHnqecKifi (|)oc(f)op'b sjifbch ne 
6Hjn> oTA'feJieH'b orb opraHB^ecKaro pacTBopBMaro, to ocTaeTca ne- 

') Amthor. Zeitschr. f. phys. Ch. Bd. IX, 1885, p. 138. 
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BblflCHeHHUM-b, He npOBCXOAHJIl> JIH 3A*bCb rJiaBHUMl> o6pa80Mi> 

€HHTe3i> HiieHHO dTofl nocjil^AHeti 4)opMi>i opraHHHecKaio (|)OC(|)opa. 

Bi> BHAy nojiHaro OTcyTCTBifl KaKHX'b-;iH6o ApyrHXi> AaHHbisb 
npHBeAy to, sto 6ujio HaftAeHO mhok) npH MEKpoxBUHqecKoifb H3C;i'fe- 
AOBauiH (rbMflHi> ^). 

TaK^, H Hainejni y Papaver orientale 7 iiOHa (h. ct.) bt> eme 
Heoii;iOAOTBopeHHfaixi> flHqKaxi> oqeHb MaJio HeopraHH^ecKaro (t)OC({)opa, 
HO BCKop'fa nocji'fa OQJiOAOTBopeHifl, KorAa (r&MHnoqKa CA'feJiaJiacb npo- 
spaqHod, peaK^ifl Ha (t)oc(t)aTbi ycHJiHJiacb oco6eHHo no cpaBHeniio 
<n> oKpyHcaioiaHMH ee TKauHMH bi. saBflsa. OAHano^ eme nosHce, 
no }A±p± Toro, Kaicb c^Mena HanajiH HcejirJ^Tb, mo>kho Oujio Ha6;iio- 
AaTb, HTO aTa peaKuia bi^ SHaHHTejibuod CTeneHH oc;ia6*bBajia, qTo6bi 
HaKOHeai} B-b CB'bTJio-KopHHHeBbix'b c'bMeHax'b coB(rJ^Mi> HcqeauyTb. 
noAo6Hoe me flBJieme HCHeBaHia peaKuiH na (j[>oc(j[>aTfai saAOJiro ao 
OKOHMaTejibHaro Bbicbixamfl cfeuHH'b nafijiiOAaji'b a y Caltha, Trollins, 
Acacia h Prunus Cerasus. 

TaKBiii> o6pa30Bii>, HecouH'bHuo, hto coeAHHeHie (t)0C({)opHoft 

KHCJIOTU Cl> OpraHBHeCKHMH COeAHHeHiHMH npoHcxoABrb Bl> cbMe- 

Haxi), ecjiH oTBJieqbCH oTh uajio B-bpoflTHaro npeAnojioxceaia, hto 
HeopraHHqecKLfl (j[>oc4)op'b yxoAarb B-b Apyria nacTH pacTenia ea-b 

CibMHH'b, Bl> TO BpeMfl, KOFAa OHH CaMH BTh HeU-b Hy}KAafOTCfl. 

3tott> ^aKTT* HaxoABTCH B-b corjiaciH cb npeAnoJiOHceHieMTi, koto- 
poe Mbi cA'i^aJiB Bbime, hto Brb ci^MeHa nonaAaiorb, nacTbio Hai) 
noqBM, qacTbK) bbi* sejieHuxi) opraHOBi>, r;iaBHbiM'b oOpaaoMii, He- 
opraHHqecKie (J)oc(|)aTM (cm. Bbime). 

HeBbiflCHeHHbiM'b, OAHaKO, ocTaeTca: 1) a-b KaK0Mi> pasHtpt 
npoBcxoAHrb arorb npoaeccb, t. e. KaKaa qacTb opraHHqecKaro 
(|)oc({)opa cbMeHH o6H3aHa CHHTeay HueHHo bi^ neMb caHOiii> n 
CKOJibKO AOcraa/ieHO Es^h Apyrnxi opraHOB'b(MOH<erb 6iiiTb, JiHCTbea-bP), 
2) B-b KaKiH HMCHHO coeAHHeflia nepexoABTT* npH cBHTeat bt. cfe- 
Menaxi) HeopranaqecKift 4)oc<|)op'b. 

Hto KacaeTCH Apyrnx-b xpaHHJiHmT> sanacHux-b semecTB-b, KJiy6- 
Hefl, JiyKOBHifb, KOpneBBii^'b, to wb hhxi>, KaKi> noKasbiaaiorb ana- 
jiH3bi Jiyna h KapTO<{)e;ia, aaaHBTejibHaH qacTb ({)oc({)opa coxpa- 
HaeTCH Bi> HeopraHHHecKod ({)opM'k h cHHTes-b (t)oc(f)opoopraHHqe- 
CKHxi, coeABHemft, nocKOJibKy ohi^ ao CHX-b nop-b Ha6;iiOAaACH (cm. 
Bbime), He naxoAHTca B'b caaaa c^ OT;io)KeHieM'b BaaacHbixi* Be- 
mecTB'b. 



*) Iwanojf, Jahrb. f. wissensch. Bot. Bd. 36, p. 355. 
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HsjiomeHHoe bi> dTOfl rjiae'b MOHcerb 6i4Tb cBOAeHO wh cji'faAyio- 
miH no;K)H<eHifl: 

1) CHUTe3HpyeMue b'b xeMHorfe 6*jikh bt, JiyKOBHqaxt Allium 
npHHaAJiencarb ki> HyKJieonpOTeHAairb. Bcb onuTU ci> qitJibio o6Ha- 
pyHCHTb 6ojr6e onpeA'b;ieHHo m^cto cHHTeaa HyK;ieonpoTeeAOBT> b^ 
pacTCHiH noKa HeJibSfl npHBHaTb AOKaaaTejibHUMH. 

2) Bi) ocB^ii^eHHEaxi> jTHCTbHxi>, BO BpenH npoqecca accHMHJifl- 
aia CO2, nepexoAa HeopraHH<iecKaro (j[>oc(|)opa bt> opraHHsecidd, 
BonpeKH npeAnojiOHceniio IIocTepHaKa, He Ha6jiiOAaeTCfl. IIpH saTeM- 
HeHiH Hce coBepiuaeTCH oriueiuieHie (j[>oc4)opHofl KHCJioTbi oti> ea 
opraHH^ecKHX'b coeAHHenifl. 

3) MH'bHie, hto bi* jihctx HAerb HenpepuBHuft TOK'b (|)0C(j[>aTOBT» 
hbtj noHBBi B-b Te^eHiH Bcero BereTauioHHaro nepioAa (Schimper, 
Pfeffer) npoTHBop^HBTb AaHHuifb, HM'biomBHCfl wb JiHTepaTypik. 

4) Pojib JiHCTa Bi) KpyroBoporfa npeapameHifi (j[>oc4)opa bi* pa- 
CTeniH orpaHHqHBaeTCH ycHJieHHOfi accHMH;iHiuefi ero bo BpenH pas- 
BHTifl jiHCTa H OTAaneft bI) 6ojibmefi hjih iieHbineft cTeneHti ApyrHMb 
opranaifb (Hanp. crfeMeHaM'b) uepejii> oTnaAeaieM-b (aonpeKH MH'bHiio 
Wehmer'a). ' 

5) Bi> d^neHax'b npH coapibBaHiH enie ao BBicBixaHin coaep* 
maercfl opeBpameHie HeopraHHHecKHxi> (j[>oc(t)aTOB'b bi* opraHHqe- 
CKie. C^b KOJiHqecTBeHuofi cxopoHU »Torb npoqeccb HyxcAaercH bt» 
ABJibH'bflineM'b H3c;i'feA0BaHiB. 



AHajiHTHHeoKoe npHJiOHceme Kb rjiaet V. 

OnpeA'bJieHiii 6^KOBaro N. 



HaaBOHie BemecTsa. 



HasiCKa 

Bl» 

rpaMMaxit 



Vio Hopx. 
H,S04 
HeflTpaJi. 

npH 
oiroHK*. 



COOTB^T- 

CTByiomee 

KOJIRHe- 
CTBO N Bl> 

mgr. 



V« on. 

BOBAym- 

Ho -cyxoro 

BemecTBa 



JlyKOBHKU Allium ascalo- 
nicum. 

KoHTpoJib { ul ' ' 

O"""- U! : : ; 

JlyKOBHuu (c^nHmj) Al- 
lium Cepa. 

KOHTpOJIb I yl' ' ' 



OnuTh . 



1,1290 
1,1511 
1,1114 
0,9153 



1,1182 
0,6920 
0,8680 



8,55 
8,95 
9,85 
8,12 



11,0 

5,8 

10,7 



11,97 
12,53 
13,79 
11,37 



15,4 

8,12 
14,98 



1,06 
1,08 
1,24 
1,24 



1,04 
1,17 
1,72 
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Onpei'fejieHifl P*). 



UaaBaaie Bemecrsa. 



HaeicKa 

Bl 

rpaMxaxi. 



KojiHHe- 

CTBO 

Mg,P,0, 
vb mgr. 



COOTB*! 

cTBynmee 

KOJIH- 
qeCTBO 
P,05. 



OT-b 

BosAyniHo- 

cyxoro 
BeiuecTBa. 



9 
10 



11 



12 



13 



14 
15 
16 



Allium ascalonicam. 

E'&JlKOBblfi P. 

KOHTpOJIL .... 

Onurb 



06mift P. 

KOHTpOJlb , 

OnwTB . 



Alliam Cepa. 

B'fejIKOBblft P. 

KOHTpOJIB . . . 
OnMTT» . . . . 



JiHCTkH Nerium Oleander 
06mift P. 



KoHTpOJIb 



TeiiHOTa 



08*11 



f«). 

ra,. 
lb). 

a). 



HeopraHH<iecKi& P. 

KOHTpOwlb . . , 

TexHOTa . . . 
Cs'trb ... 



7,3388 
6,5836 

5,2304 
4,9812 



2,7765 
2,3580 



4,2836 
2,8350 
3,4055 
4,0759 
4,0366 
4,3381 

6,0540 
4,8911 
5,7019 



34,0 
34,9 

60,2 
60,0 



12,0 
15,1 



22,9 
15,0 
19,1 
22,4 
22,1 
22,4 

15,8 
11,0 
1^7 



21,76 
22,34 

38,52 

38,4 



7,68 
9,7 



14,65 
9,6 
12,52 
14,33 
14,14 
13,69 

10,13 

10,24 

9,41 



0,296 
0,339 

0,74 
0,79 



0,28 
0,41 



0,34 
0,34 
0,37 
0,35 
0,35 
0,31 

0,167 
0,294 
0,165 



^) Cm. opairfeHaHie ki* aHa;iBTii4ecK0xy npHJiOHceHiio rjiaBU 111. 
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3AKJIK)4EHIE. 

POJIM 4N)C(|)0pH0ii KMCJIOTU Bli pacTeHiM. 

Bonpoci> SHaqeHiH hjih pojiH KaKoro-jiH^o XHMHqecKaro 
dJieMeHTa hjih coeAHneHin MOH<erL no;iyqHTk snoJiH^ npaetiJibHoe 
p'biueHie tojibko oahhitb cnocoOoMt — HayneHieirb Bcfext rfext 
npoqeccoBi>, bi> KOTopbixi> AaHHufi aJieneHTb ujih coeAHHeHie npa- 
KHMaioT-b yqacTie. Ho, KpoM* npflMoro y^acxifl B'b onpeA^Jien- 
HMx-b (j)H3ioJiorH^ecKHX'b npoaeccaxt, KOTopoe Mowerb BbiflCHHTbCfl 
npH TaKOMi> HsyqeHiH, Heo6xoAHMO aojdkho npHSHaTb en^e h pojib 
KocBeHHyio, npH KOTopofl AaHHoe BemecxBo, HenocpeACTBeHHo ne 
BCTyaaa b% AaHHuA (f)H3iojiorH^ecKift npoueccb, ri^irb ne Meiri^e 
ynacTByerb bi> rfexij noAroxoBHTejibHux'b peaKEciflX'b, KOTopufl npeA- 
niecTByiorb aroMy ripoueccy. TaKOBa, nanp., BcfeMi* HBB^CTHaa koc- 
BeRHafl pojib HceJi'&Ba B'b x;iopo(f)HJioo6pa30BaHiH. 

Cl> npH3HaHieM'b »Ce KOCBeHHOfl pOJIH CTaHOBHTCfl OqeBHAHO, HTO 

nojiHan h BcecTopoHHHfl outHKa sHa^ieniH h poJiH AaHHaro ajieMeura 
BoaMOJKHa ;iHuib TorAa, KorAa uu CyAeMi, 3HaTb bck) ix*nb npo- 
iieccoBi>, cocTasjifliomHXi co6oio HCRSHeHHBifi uuKJTb pacTenin. Ho 
rbx'b »e nop-b nawh noKa npaxoAHXCfl BOJieft nesojieft, HM'bfl B'b 
pynax-b jiHiub oxA'i^JibHbiH 3BeHbH aroil ufknin, MbicJieHHO dojrhe bjih 
MeHte yAa'JHHMB rHnoxe3aiiH AonojiHflXb HeAocxaiomee. 

IIoHflxHo, qxo axH renoxesbi, qxo6bi He 6Mxb 6e3nJiOAHOfl arpoft 
03o6p'fexaxeJibHocxH, Heo6xoAHiio AOJimHU, bo nepBuxi), oxnpaB/iHXbca 

OXT> HM'felOmBXCH (j}aKXOB'b, BO BXOpUXT* 6bIXb AOCXyilHM B'b CBO- 

HXT> cji'feACXBiflX'b 3KcrjepHMeHxaJibHoft npoB'fepK'fe. TaKHMt o6pa30Brb, 
o6cy}KAafl Boapocb o snsmeum (j[)oc(f)opHofi khcjioxbi, mu Bwhcrh 
ch rfeMT. cb oAHOft cxopoHbi noABeACM-b o6iuift Hxon> Ao6biXhiirb 
(j)aKxaM'b, a cb Apyrofl — HaM'bxHMT> rb nyxH, koxopmmh no Hameiiy 
MH^Hiio AOJDKHa HAXH AaJibH^iuafl dKcnepHMeuxaJibHan pa3pa6oxKa 
3xoro Bonpoca. 

SaaneHie (|)oc(t)opHOfl khcjioxu B'b opraHHdM'fe ocHoaaHO rjias- 
HMMT> oepaaoMi, Ha AByx-b ea CBOficxaaxT,, oxjianaiomHX'b fee oxi> 
ApyrBxi9 MHHepa^bHBiX'b kbcjioxI), AocxyoHux'b pacxeaiio: 1) na paa- 
jiHHHofl cnoco6HocxH AHCcouiepoBaxb ea 3-x'b KHCJioxHsix'b BOAopo- 
A0Bi>, cBoficxB'b oneHb u^hhomii, KdiKh yBHAHiTb HHHce npH peryjiaiuH 
xHMHqecKHX'b npoueccoBTj bt> KJi'fexK'fe 2) Ha ea cnoco6HOcxH o6pa- 
soBaxb KOMQJieKCHbia coeAHHenia, 6;iaroAapa Koxopod ona oomhmo 
npaMofi HrpaexT> xaKHce KocBeHHyio poJib B'b lyfejioirb paA'fe npouec- 
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coBi>, CBflaaHHiiixii ci> cymecTBOBauieM'b HyKjieoajib6yiiBHOBi>, Hynjie- 
onpoTeHAOB'B, jieuHTHHa h (|)oc(t)opooprauHHecKHX'b khc;ioti>. 

Ka)Kj:(aH mi* aTHxi* rpynni> TaKi^ pliBKO OTjraqaercfl no cbobn'l 
CBOflcTBaMi> orb ApyrHxi>f ({)H3iojiorBqecKiH axi, pojiH TaKi> pa3- 

JIHHHBI, <IT0 rOBOpHTb B006ll^e O BHaqeHm ({)0C4)0pH0ft KHCJlOTbl B'b 

HacTOHn^ee speMH rieB03iioH€Ho. Suaqenie 9to HacrojibKo paaao- 
o6pa8Ho, qro ero Heo6xoAHMO paacMaTpeBaTb btb ota'6ju>hocth mb 

KaHCAOfi 4)0pMBI, B'b KOTOpOfi (^OC^pHBiH KBCJIOTa npHCyTCTByeTl> B'b 

pacTeHin. 

MoHCHO CA'fe^aTb TOJibKO OAHO saM'feqaHie, KacaioiueecH KaKi. efl 
ueopraHHqecKoft ({)opMfai, Taicb h opraHHqecKHX'b coeAHHeidft. 

A BMeHHO, npHXOABTCH npHBHaTb, HTO MOJieKyJia 4)0C(|)0pH0fi 
KHCJIOTbl, CB060AHafl HJIH CBflSaHHaH, MOHCCTb HrpaTb JIHnJb He3Ha- 

qBTenbHyio po;ib B'b^npeapaiqeHiflX'b XBMBqecKOft dHepriB pacreHin. 
KaKaxi* Jifl6o peAyKuifi bjib oKBCJieHifi, conpoBOXCAaiomHXCH anaqB- 
TeJibHuiH} HdiffeHeHieifb noreHiiiajia, ci> Hefl He npoHcxoAHTi> Boa- 
MOSKHbifl npeapaiueniH OAHOft en M0AH(|)BKauiH B'b AB'b Apyria — 
opTO — B'b napo — BJiH MeTaKBCJiOTy coapoBOHCAajoTca JiBiiib Heaaa- 
qHTeJibHBiMH HSirfeHeHiflMH Bi> dHepriH. HaoOopoTb, B'b opeBpauie- 
fliax'b MexaHBqecKoA auepria, BMeaHo B'b ocMOTHqecKHX'b npoqeo- 
cax'b, oqeHb bobmoskho, «ito eft npHeaA^esKHTb dHaqBTejibHaa pojib 

Ha pflAy Cb ApyrHMB ^) KHCJIOTaMB. drSL pOJlb M0H<eTb BianOJIHHTbCfl 

^c(|)opHod KHCJioToft TOJibKo Bi> 4)opM'b 68 HeopraHBqecKaxi> coJiefi, 
ETb paacMOTp'bHiK) aHaqenbi Koropux'b Mbi h nepeflAen'b. B'b pacTy- 
max'b KJi'bTKax'b, naK'b mbi paH'be BHA'bAH, OTmenjieHie (f)oc4>opHofi 
KHCJioTu oTb opraHHqecKHX'b coeAHHeHifi HH'berb cji'bACTaieM'b CKon- 
Jienie SHaqHTejibHBix-b KOJiuqecTB-b 4)oc({)opubix'b cojiefi K h Mg. 

TaK-b KaKi> 9M6pioHa;ibHEafl TKaHH na'b HeopraHBqecKHX'b KBCJion> 
coAepHcarb rjiaaHbiifb o6pa30M'b 4)oc(t)opHyK) KHCJioTy, to eft npn- 
HBAJieHCBT-b HecpaBHeHHO Gojibmaa aojih yqacTia B'b ocMOTHqecKHX'b 
npoqeccax'bf q'feMi> cbpnofi, xAopnoft h asoTHOfi. JlsLTKe Ha pflAy ci> 
opraHHqecKBMB TyproporeaaMH ona ycTynaerb TOJibKo luaBeJieBOfl 
KHCJiori^, HM'^H aaTO HecoMH'bHHoe npeBMymecTBo oepeAi> nefi B'b 
TOiTb, qTo OHa HecpaBHeHHO Mente haobhtb, q'feMi> uiaBejieBaa, a 
ea KajiboieBbifl cojih ;ierqe pacTBopHMU. BjiaroAapa aroMy opH kb- 
CJiofi peaKuiH KjrbToqHaro cona OH'fe Moryrb ocTaaaTbca B'b pacTBOp'b 



') TOMi>, ^To H3MtHeHie ocMOTHiecKaro AaBJieaifl HeaaBHCBMo orb Ezwh- 
HeuiH xHMHHecKofl anepriH h Moxcen* coBepmaTbCH Aaxce h 6e3i> aero ex. Pfeffer^s, 
Energetik, p. 173, 197. 
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H, cjitAOBarejikHo, y^acTBOBaTb bi> ocMOTHHecKBX'b npoueccaxi>, TorAa 
KaKi> KaJibqieBUH cojih masejieBofi khcjiotu BbinaAaiorb npe Kcrcjiofi 
peaKoiB coKa, BUSbiBaeMofi o6bi<iHQ ApyrHMH opraHHqecKHMH kh- 

CJIOTaMB. 

EcjiH Ae-4>pH3i> ') dpH CBoeiii> aHaJiEsii chjii> Typropa He npHnHCU- 
Bajii> BHaHHTejibHaro ynacTia bi> HeMi> cojiHU'b 4)oc(])opHOfl kh- 
enoTiii, TO B'bpoflTHo, noTony, hto OHa noHcerb HrpaTb po^ib TOJibKo 
Bi> KJiiiTKarb, iiaxoABn^Hxcfl TOTqacb noAi> T04K0fi pocra, n bi 
KJi'bTiaucb aapoAbinia npa npopocTaHiH. A KaKi^ pa3i> 3TH nacTH 
Bii 6ojrbe hjih Meirbe HHcroifb BHA'b, 6jaroAapfl TpyAHocTH no^y- 
HeHifl TaKoro Marepiajia, He 6bi;iH hmi* anaiiHBHpoBaHbi. Ho MHKpo- 
XHMHHecKifi anajradii, Kamb mbi bha'^h, y6'6)KAae'rb bi tomi>, qro 
Bi* pacryiaefi KJi'bTK'b BcerAa naxoAflTCH, Kaicb nocroHHHaH sacTb, 

COJIH (j[)0C(j)0pH0fi KHCJIOTbl. 

Bo BCflKOM'b cjiyqa'fe, J(e-4>p08'b, npHnac&iBafl o^eHb BaxcHyn 
pojib k-h ocMOBib co^iflMii K, AOJiHceH'b 6Burb 6fai TO-Hce canoe npH- 
sHBTb OTHOCHTejibHO (j[)oc4)opHOfi KHCJioTbi. CKonjieHie K Bi> pacTy- 
mBxi> Mo;roABixi> <]acTHXi>, Koxopoe cjiyHCHTb jmn aero AOKasaTeJib- 
CTBOMi* 6ojibinoro sHaHemfl btoto ajieMeHra mohcho Cb oAHHaKO- 
BBiui> npaB0M'bnpH3HaTb h aa (j[>oc4>opHOfi KucJiOTofi. 

TaKBWb o6pa30M'L, bi. ni^KOTopbix^ cJiyHaflxi^ cojih (})oc(])opHofi 
KHCJioTBi Moryrb HrpaTb poJib TyproporenoBi* bi> HanaJTb pocTa 

dM6piOHaJIbHOfi KJrbTKH. 

Aajrfae, (|)oc<})opHaH KHCJiora MOHcerb Hirl^Tb 6ojibmoe SHaHeme 
wb pery^iflqiH XHMH^ecKHX'b npoqeccoBi>, 6jiaroAapH cjrfeAyiomefl 

OCO6eHH0CTH. B% CM'bCH Cb HeftTpaJIbHblMH COJIHMH CHJIbHUXl* MHHe* 
paJlbHblXl> KHCnOTb (XJIOpHAOBl>, CyJIb(j[>aTOB'b) nepBHHHblfi H BTO- 

pH^Hbifl ^oc^avb Aaerb CBo6oAHylo ManepaJibHyio KHCJiOTy (coJia- 
nyio h;ih ctpnyio), ho JiHiob a-b He6ojTbmHX% KOJiHHecTBarb. Bjiaro- 
Aapa dTOMy KJi'&TKa MOHcerb nojibsoBaTbca cnjibHEdMH KHCJiOTaMH, 
Hsfrferaa 3% TO-Hce BpeMH speAHaro H36biTKa hxi>. 4>oc<|)opHafl khc- 
jiOTa A'bficTByerb 3Ai^b Kain> pery;iflTopi> bi* noTpe6jieHiH MHHe- 
pajibHoft KHCJioTbi, He AonycKaioiaifi nocjrbAHefi nepexoAHTb onpeA'b- 
jeHHyio npeA^JibHyio KonqeHTpaaiio. CoaepoieHHO TaKHce nocrynaerb 
xHMHETb, npH6a6JiHfl yKcycHOKHCJiaro naTpa a^h H3frb»caHifl CH;ib- 
naro A'bficTBifl MenepaJibHOft KBCJioxbi, ocBo6o»Aaioii(eflcfl npa 
peaKqiH ^). 



*) De-Fries. Jahrbflcber f. wissensch. Bol. Bd. XIV, p. bS9, 
*) Czapeh. Jahrback. f. wisseusck. Hot, Bd. 29, p. 321. 
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JlfiUrbBj B'J^pOHTHO Bl> CBfl3H (Tb CBOflCTBaMH H-lOHOB'b (})0C(}>0pH0fi 
KHCJIOTBI CTOHTB pOJlb 4)0Ctj|)aT0Bl> Bt XHMHBM'b KJrbTKH, OCHOBaHHaH 

Ha HX'b A^flcTBiH Ha ansHMfci ^). 

CpcAH cojiefl ;[pyrHXi> khc;ioti> 4)oc(j[)opHOKHCJiiiifl cojih OKaau- 
BaK>rb oco6eHHO CHJibHoe BJiiflHie na dHSHMaTHHecKie npoqeccia, bi> 

60JILmHHCTB^ CJiyHaeBl> HBJIflHCb AJIH HHX1> CH;U>HUMH yCKOpHTeJIHMH. 

TaKi>, juiH AiacTasa Effront ^) noKasaji'b, hto npB6aBKa (f)oc- 
4)opHOKHc;iaro auMOHin hjih najikuifl noBBimaeT'b bbixoau MaiibTOBu 
npB ocaxapHBaHiH npaxMajia bi> 6 pa8i>. Fernbach ^) yKasajrb, hto 
ycKopHiomee A'bftcTBie npHHaAJieHCHTb nepBH<]HOMy ({>oc4>aTy, a bto- 
pH^Hbifi Hao6opoTi> BaAepHCHBaerb peaiaiiio. 

£me 6o;ibmee SHa^eme Hirbiorb (j[>oc({)opHBiH cojih npH pery- 
jiHoiH paBJiomemH 6'knK0Bi>. Ajih TpnacHHa 6jiaronpiHTHoe A'feficTBie 

COJiefl ({)0C({)0pH0fi KHCJIOTU HapHAy Cl> APyrHMH COJIHMH eWIO KOH- 
CTaTHpOBBHO IIOAOJIBHCKHM'b ^). 

BecbMa OHJibHoe ycKopenie orb npH6aBKH ({)0c4>aT0B'b a^jih npo- 
TeojiHsa ApoHOKed 6ujio mhok) yKaaano Bbime bi> fji. IV, npnqeM'b 
BUHCHHJiocb, qro KjrbTKa Moxcerb nojibsoBaTbca dTHMi> cpeACTBOMi> 
AJIH ycrpaHemH A'bdCTBiH aHTHTpHDTHqecKHX'b BemecTBi*, nojiynaio- 
mnxcfl npH paajioxceniH caxapa ^). 

Aajrbe, o^eHb cHJibHoe ycKopaiomee A'b^CTBie, wb npoTHBonojiOHc- 
HOCTb 6anbuiHHCTBy Apyrnx'b cojiefi, opoh3boahti> BTopn^HBie (j[>oc- 
(})aTbi Ha pa6oTy BBMaau. 

IIpH KOHueHTpaqiH 1,5 — 4% Na2 HPO4 K0JiH<iecTB0 COg, bbi- 
A'bJiHBmeecH bi> 20 HacoBi> yseJiH^HBaeTCH BABoe ^). 

dTHirb CHJibHbiM'b BJUHHieirb Ha BHSHMHTHHecKie npoueccBi 061*- 
flCHflercH HpesBuqafiHoe ycKopenie caMo6po»eHiH ApoHcxcefi bi> npH- 
cyrcTBia <j[>oc(j[)aTOBi>, KOTopoe Ha6jii0Aajrb Will ^). 

TaKHMi* o6paaoM'b, b^l 6ojibmHHCTBib c;iy?aeBi> (}>oc4)aTbi A'^fi- 



') 6i Oojrbe odmefi <{>opirb no oTHomeHuo Boo6me in> BeopraHHqecioiin* 
coJiflMi dTa Mucjib 6ujia BUCKasaHa FycTaBcoHoin. Cx. rycmaecauh, AsaAaaTb 
jieKiiifl arpoH. xHiiiH 1889, p. 223. 

•) Effront f Die Diastasen, B. I, 1900, p. 127. Eme cujibate atflcTByerb 
acnaparHHi*, KOTopoMy cjrbAOBarejiBHo TaKHce Mo^erb npHHaA^eHcarb pojiB ycKo- 
pBTeJiH Bi. pacTBopeHie Kpaxxajia. 

») Fernboeh Compt. Rend. T. 

*) Oppenheimert Die Fermente, 1900, p. 113. 

•) BjnHBiH (t)oc(t)aTOBi> Ha npoTeojiHai* cm. Fernbach et Huher Compt. 
rendus, T. 131, 1900, p. 293. 

®) Buchner. Die Zymasegftrung, p. 142. 

') Will Centraibl. f. Bacler., Abth. II, 1896, p. 92. 
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CTByiOT-b KaKT> ycKopHTCJiH npoueccoBt pa3Jio»eHiH. EoaTOMy, HejibSH 
He npHSHaTb i]('&;iecoo6pa3HUMi> noHBJieHie hxi> KaKi> pa8i> rairb^ 
FA* CHJibH'fee Bcero hayt'b npoueccti paaJiOHceHin noAii BJiiflHieu'b 
aH3HMT>, HMeHHO BO BpeMfl npopocxaHia dkMHHi> H iiOHeKTj, aTaKHce 
BO BpeMfl npeBpamenifl MepHCTeMaxeqecKHX'b KjrfeTOKT> Bt coMa-niqe- 
CKifl Bi> BOH'fe pacTflHceHifl. OTmeiurflioiiiiftca npa 8Toin> orb (J)oc4)opo- 
opraHHHecKHX'b coeAHHeHifl (})occj)arb caM'b Hce ycKopflex-b, Kaicb 
flajibH*ftinee CBoe oxmenjieHie, TaKT> h pacnaAi* ocBoCoABBUiarocH 
npn aroMi) 6'fejiKa n yrJieBOAa. 

HaKOHem*, hcoCxouhmo ynoMHHyrb, qro KHCJifcie 4)oc(j[>aTbi no 
HaneKy *) Moryrb BUA^i^jiflTbCfl kophhmh ajia pacTBopeHia Hepac- 
TBopHMbixi) B-b BOJt* co;iefi. B'b npHcyxcTBiH xjiopHAOBt H cyjib(|)a- 
TOB'b BTO pacTBopHiomee A'i^ftCTBie ycHJiHBaercH 6jiaroAapfl Bume- 
yKaaaHHoiiy o6pa30BaHiio cbo6oahuxi> cojiaHoft h ctpnol! krcjiotb 
xoTH H Bi> o^eHb He6owibuiBX'b KOjra^ecTBax-b. BjiaroAapa aroMyt 
4)oc(|)aT'b MOHcerb KOCBeHHo y^acTBosaxb bt. pacTBopemH xaKHXT* 
BemecTBi>, KaKi> (j[>oc({)opHOKcicjibi& ajiiOMBHift HJiH »cejr630, KOTopue 

B'b C{)OC(j[)OpHdJI KHCJIOrfa He paCTBOpHMIiI. 

Hto6m noKOHiHTb cb poJibK), KOTopyK) Moryrb HrpaTb neopra- 
HecKie (t)oc4)aTW, mh* ocraercfl paacMOTp'feTb BJiiaHie hxt^ KaKT> tbro- 
Bbixi> Ha arrperaTHoe cocToaHie njiasMbr h 6'fejiKOB'b. 

Heo6xoAHifoe yqacrie HeopraHHMecKHX-b 4)0C(t)aT0BT> bt» njiaan'b 
6u;io BucKasaHo Hansen'oM-b ^), B'b bha'^ npeAno;io>KeHia. HamBMH 
Hscji-feAOBaHiaMH OHO coBepmeHHO He noATBepacAaeTca. IIpOTOOJiacTbi 
MepHCxeMaxH^iecKHX^ KJi'feToirb h xjiopotfiaJioHOCHbix-b KjrfeToicb iie30- 
4)BAa, HecMOTpa na o6H;iie njiaaMarHqecKBX'b o6pa30BaHift, coAepncarb 
JiBuib HesHaiBTejibHbia KOjiH^ecTBa HeopraHH^ecKHxi> (t)oc(j)aTOB'b. 

B'b ApyroM-b ace cjiyqa'fe, fa* mohcho 6bi 6br;io xaRace aanoAO- 
spBTb ynacTie ({)oc4)aTOB'b bi> pacTBopeniH ^-^jikobi*, a BueHHO bi> 
p'feraeTqaTHXT> TpyCnax'b, no KOTopbiM-b, B'fepoHTHO, ABBacyrca 6'fejiKH, 
HMnep-b ^) He won^ noATaepAHTb yKasanie PfeflFer'a na naxoacA^Hie 
sA'bcb 6ojibmoro KOJinqecxaa HeopraHHqecKHXT> cj)oc(t)aTOBT>, a no- 
TOMy noKa h B'b aioM'b cjiyna'fe yKaBannoe npeAHOJioHceHie He HM'feerB 
ocHOBania. 

HxaK'b, B'b HacToamee Bpeiia sHanenie neoptanuHecKuxh ^cffia- 
moffh MH MO0iceM% eudnmh e^ yuacmiu uxb e^ mypiopfh KAfbmoKh aonta 
pacmHO/ceHVi u eh petyAnuiu dtbucmevi MUH€paAhHbun> KucAOtm u stisuMb. 

*) Czapek, Jahrbtlcher f. wiss. Botan. Bd. 29, p. 321. 
-) Hansen, Flora, 188^, p. 408. 
«) Schimper lora 1890. 



— 161 — 

nepeflAeMi> Tenept ki> sonpocy o sHaneHiH 4)oc(|)opHofi khcjiotu 
Bi> coeAHHeHiH ci> 6i^KaMH. Ci> Haxo»cAeHieMi> STinx'b coeABHeHifi 
Bi> pacreuiH a6 chxi* nopi> CBH3biBaJiacb r^iaeHbiifb o6pa30Bi'b He- 
oCxoAHMOCTb ({)OC(j)opHOfl KHCJiOTbi AJiH pacTenifl. KaKi> Mu yme 
3HaeMi>, ({)oc({)opi> BCTynaeTi) ci> C'^jikhmh bi> coeAHHeHia AByxi> 
coBepmeHHo paajiH^HUX'b TBnaBi> — HyKJieoaJib6yMHHbi h HyKJieonpo- 
TeBAU. Pojib (|)OC(j[>opa TaMi> h sA'i^cb coBepmeHHo paann^Ha, ao- 
aTOHy pa3CifOTpHMi> 06^6 3Tm rpynnu ota'^bho. 

KaiCb MBI BHA'feJIH, Bl> Hi^KOTOpUX-b OpraHaXl> Bl) KOilBHeCTBeH- 

HOM-b OTHoiueHiH HyKJieoajibCynHHaM-b npHHaAJieHcarb nepBeHCTByio- 
luafl po;ib. A HMeHHo, bi> ebiieHax'b h bi> nepBoe Bpena npor 
pocraHiH ohh CBOHM-b Ko;iH4ecTBOM'b no4Tii MacKspyioT'b npHcyTCTBie 
HyKJieonpoTeHAOB'b. CKonjieme hxi> B-b crkiieHH h AHJibH'fefimee pa3- 
jiOHceHie npH npopocxaHiH hcho yKasuBaiOT-b, hto dTo 6±jikh 3anac- 
Hue, cooTB'^TCTByioiaie KaseHHy nojiOKa. 

IIoieMy Hce opraiui3M'b, sanacan 6'bJiKfif coeAHHiierb hxi> cb 
4)0C({>0pH0d KHCJIOTOfl? He BXOAH B7> padCMOTp'^Hie npHqHH'b TaKoro 
coeAHHeHifl, KOTopoe noKa ocTaerca coBepmeHHO HeHCdbiMi>, Taicb 
Kaicb Mbi He 3RaeMi>, KaK'b coeAHHeai> ({)oc4)op'b cb 6'bjiKOM'b ^), mh 
TOJibKO nocMOTpHMi), KaKoe BHaqenie ohb Moryrb HrpaTb wh hcbshh 
pacTeaia. 

IlepBoe H canoe ecTecTReaHoe npeAnojiOHceaie, <ito ct)oc<|)opHaa 
KHCJioTa BanacaeTca bi> cbMeaa, KaKb BemecTBO Heo6xoAHMoe A-na 
AajibH^flmaro pa3BHTia sapoAuiua h, btl MacTHOCTH, Ana o6pa30BaHia 
HyKJieHHOBi> B^b 3M6pioHajibHbix'b TKaaaxi). Tatcb Kaicb cfeMa npa 
cosp'bBaaiH Tepaerb BOAy, to (|)OC(f)aTBi aojixchu 6biJiH 6bi npa btoih. 
yBejiH4HBaTb cboio KeaiieHTpaiuio a rbwh cajibao noBHmaTb ocmo- 
TH^ecKoe AaBJieaie hjih me apeAuo A'^ficTBoaaTb aa njiaaiiy. IIo- 
3T0My, aBJiaeTca Bnojiai^ a'b;iecoo6pa3HUif'b CBaauBaaie axi^ bx kom- 
imeKCHbia opraaaqecKia coeAaaeaia, ta'^ obh Tepaiorb cnocoCaocrb 
caMocToaTe;ibao pearapoaaTb a npoaaBOAarb ocMoraqecKoe Aaajieaie. 

Hto B'b dTOMi> npoqecdb CBHSbiBaaia 6'bJiKaMi> npaaaAJieacBrb 
BiiiAaK)niaaca, ao ae acKJuoHBTenbaaa pojib, noKa3biBaeTi> aaajiasi) 
ctaaH'b, rjifb saaqaTeJibHaa qacTb (j[)Oc4>opa coeAaaaeTca B'b Jieqa- 
TBH'b H HH03aTO(t)oc(|)opayio KBCJioTy. TaMi>, rjifb noKOiomifica opraHi> 
ae noABepraexca BucbixaHiio wh K;iy6aaxi> a ^yKOBHixax'b, ayKJieo- 



^) Bch BCKyCCTBeHHUH COOAHHeHifl OpTO-OHpO-H lieTa(t)OC(])OpHOA KHCJIOTU 

(TB ^bJiKOWb OTJiHnaioToi oTh ecTecTBeHa£iJXi> HpesBU^adHO Jiernofi ormen^He- 

MOCTbK) <{)OC(})0pa. 

11 
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aJibdyMHHbi OToyTCTByiorb h KcicjioTa sanacaeTCH bi* HeopraHB^e-^ 
CKofl ({)opirb, TaKii KaKt SA'&cb bosmojkho CKonjieHie ea 6e3T» CHJib- 
Haro noBBimeHiH KOHaeHTpaiuB. 

3air6qaTeJibH0, ^to noAo6Hfcifl me OTHomenifl Ha6jiiOAaiOTCH h b% 

}KHBOTHBIX'b OpraHH3HaX'b. B% meJlTKb KCHBOTHblX'b HHaT), OTHOCH- 
TejIbHO 6'bAHOM'b BOAOfi, nOHTH BeCb <|)OC(j[)Opi> HaXOAHTCH, KBK1> Wh 

d^ifeHaxi>, i^'b opraHHqecKOMi> coeAHHeum 0- IIpHcyTCTBie me opra- 
HH<iecKaro ({)oc(|)opa bT) Bviji'b KaaeHHa B'b uojiok% B^poirrao, ctobtb 
Bi> CBH3H (Tb rhwh, ^^o y xcBBOTHux'b, opraHHqecKaH ({)opHa coeAa- 
HeniH MOHcerb 6&iTb 6ojrJ^e ycBOHeMOfl ajih sapoAbnna, <rbirb aeop- 
raHHqecKan. Y pacTeHifi me sapoAunrb, cyAH no oiiuTaMi> Hannig ^), 
cQ0cp6eHi> ycBORBBTb HeopraHHiecKie (j[>oc({)aTbi cb caMaro Haqana 
npopacTaHiB. 

Bo BCHKoifb cxy^B.'b H y pacremfi, 9to CBflauBame 4)oc(f)opa ci> 
6i^KaMH HM'l^erb euxe h Apyrin nojiesHUH cji'^actbIh jijih opraHaana. 

Caaufi npoAyKTb coeAHHeHia 6*bJiKa c^b (t>oc4)opoM'b — ayicjieoajib- 
6yMBHi> o6;iaAaeT'b CBOficTBaMH, KOTopuH HecoMHi^HHO nojiesBiii jvm 
opraHasMa: raKi*, 6yAyHH Bbicymeau, HyKJiea;ib6yMaBu AOJiro coxpa- 
QHiorb cnoco6BOCTb fiaoBb pacTBopaTbca, TorAa aairb Apyrie 6'k;TKH 
npn 9T0Wb npeBpaiqaiOTCfl, ubkl npa CBepTUBaeia, B'b aepacTBO- 
paayio MOAH(j[>HKaiuio ^). IIobhtho, ^tg bi> cbMeaa, npeAaasaaqeH- 
HOMi* nepeHocaTb npoAOJixtaTejibHoe BUCBizaaie, dTa oco6eBHocTb 
AOJDKHa arpaTb 6ojibinyK) pojib. 

H'feKOTopbie (i}aKTbi, xota a KOCBeHBo, yKasuBaiorb, hto BaeaHO 

(|>OC({)Opy 9TB CJIOHCBUe 6'fe;iKB 06H8aBBI CBOefi paCTBOpBMOCTblO. 

TaiTb Rittbausen ^) noaasaji'b paAOM'b iiB<t)p'b, hto ^wh 6ojibme 
&&jiK0B'b pacTBopaerb boab bbi^ dbaaB'b 6o6oblixi>, rba'b 6oxbe 
4>oc(f)opa oKasiiiBaeTCfl wh pacTBop'b — (])aKT'b ooaaTBufi, ecjim npH- 
BBTb, TTG npeaMyn^ecTBeBHo pacTBopaioTCfl 6'6;ikb, coeABBeaBBie ci> 
(}K)C(j)opoirb. 

ToTb me aBTopi) npaaoABTb BdCjrfeAOBaaia Kreusler'a aajTb 
ropoxoa'b, corJiacflo KOTopbiai> TpyABo-pa36yxaiomie copxa or- 
AaiOTb B'b BOAy Jianib HeBHa^BTeJibBiiia KOJiBnecTBa Jieryaaaa b bi> 
TO ace apeaa ax'b so^a coAepacarb sBaHRTejibBO aeabmia ko;ih- 
HecTBa ({)oc({)opa *). 



*) Hammarsten, 1. c, p. 386. 

*) Hannig, Bot. Zeit, 1904, I, p. 45. 

•) Cohnheim. Chemie d. Eiweissk6rper 1900, p. 172. 

^) MUthausen 1. c. p. 206, o HenpHMtHHMocTH ero o5i»HCHeHiH cm. Buine r;i. U. 

») BUthansen I. c, p. 208. 
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HaKOHem>, JIio6aBHHi> ^) npH H3CJi'bA0BaHiH KaseHHa MOJioKa yKa- 
3aJi'b«Ha ({)aKTbi, noATBepxcAaiomie CBiiaB pacTBopHMocTH (n> coAep- 
Hfameifb (f>oc4)opHofl khcjiotu B'b dToirb HyK;ieoajib6yMHHi. 

TaKb, Bi> HenepeaapaMOBTb ocraTirb MOJioKa (t. h. UY^Jieoffb no 
crapofl TepMHHOJioriH), oepemeAmafl B'b 1% pacTBopi> coau ^aci% 
(npH HeAOCTaTicb en ajih nojioaro pacTBopeHin HyicieHHa) 6ora4e 
<{)oc({>opoHi, vbwh ocTaBmancH HepacTBopeHHOfl. SarbM^b, npe Ha- 
rp-bBaHiH AO 100 — 1 10^ B/iamHaro HyioieHua ohi> CTaHOBBTCH e'&AH'be 
4)oc(})opoin> (6jiaroAapfl ornienjieHiio ({>oc4>opHofi khcjiotu) h bi to 
Hce BpeMH TpyAHi^e pacTBopamjirb B'b 1%-Hofi coa^. 

dra cBflSb coAepHcaaiH (j[)oc(f>opa eb paeTBopHMocTbio bi> mejio- 
Haxi> H BOA'bi Hy»€AaiomaHCfl, KOHenao, en^e bi» cHCTeiiaTHqecKoirB 
B3CjrfiAOBaiiiH, Ha nepaufi aarjiHA'b npoTHBop'b^BTb Toft po;iH <{>oc- 
<t>opai KOTopyx) mohcho eny npnoiKaTb bi oCpasoBaHiH 6'bJiK0Bi>. 

3A'&Cb OHa CBOAHTCfl Hao6opOT'b Kl> HepaCTBOpBMOCTH 3TBTh COeAH- 

Hemfl, OAHaKo ne B'b boa^ hjih mejio^ax'b, a bi> KHonoTax'b. 

Ha6jiioAaH Hd^KOTopoe nocroHHCTBo bi> OTHomeaiH iie>KAy N h P 

BT> c'biieHax'b, eme Jla6Ej.'h BUCKaaajrb opeAnoAoaceHie, hto 4>oc(j[)opi 

ynacTByerb B'b oCpaaoBaeiH 6'bJiK0Bi». Oa'b Aasxe c^HTaji'b HeBOS- 

MOHCHUM'b npeACTaBHTb 066-^ o6pa30BaHie aaoTHCTbixi* sen^ecTB'b 

cfeMeHH 6e8i> coA'bflcTBia (t>oc(})opa ^). 

P 
Bnoc;r6ACTBiH OTHomenie -^ oKasaJiocb oqenb KOJie6jno[UHifCfl "), 

Aa B Teuepb, sHaa cocTaai* qacTHqu 6'6jiKa, KOHeiHO, uu He MOHfOM'b 
npeAHOJiaraTb HenocpeACTaeHHoe yqacTie B'b en odpaaoBaniB, KaK'b 
dTO nfbjiSLjioch paHbme. 4acTHiia d-bjiKa, Kaicb mbi Teoepb suaeirb, 
<j[)oc4)opa He coAepHCHTb h ooTOMy poAb ero B'b ch o6pa30BaHiH 

MOHCeT'b 6UTb TOJIbKO KOCBeHHOfi. 

Eme B'b 1867 roAy Deherain *) BucKasuBaJi'b npeAnoJioHcenie, 
ma B'b cbuena, noTOMy npHTeKaiorb ({)OC())op'b h d'knKH, hto ohh 
SA'i^cb nocTOHHHO coeAHHflioTCH B'b HepacTBopBMyio <|)opMy. PaCTBO- 
pflMocTb 6'kaKOB'b cbMflH-b ropoxa, oahbko, CTOHJia aah Hero cepb- 
eaHfciH'b BoapaHceHieifb npoTHB'b aToro ofrbflCHeaiH. 



M IwCaevmb. HCypn. PyccK. Xhmh^. O6111., 1879, p. 221. 

^) JLu6wcb, XhhIh vh npHJioHc. ki> seiueA'^JiiM, 1870, q. I, erp. 61. 

') Cm. a, MaUeph. V^ieaie naTaHia aejiea. pacr., 1898, p. 384. XIonuTKa 
asTopa (Zaudw. Versacbsiat. Bd. 41) BuiicHHTb Ha onbirb ci KyjibTypaMH bjiiii- 
Bie P Ha o6paaoBaHie 6^Ka ne npaeejia, no co6cTBeHHoicy QpaaHaHiio in» Ka- 
KOMy jih6o onpeA'bJieHHoxy peay;ibTaTy. 

*) Beheram, Ann. d. s. c. nat., S6r. V. t. VII, p. 208. 
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dra Mfaio;u> Aerepeea, uwb kbtkbtch, BuoJiwb aacjiysKHBaerb bhh- 
MaHiH H fipapaHceHie, npeACTasjiHemeeoi eMy HenpeoAOJiaifUM^, 
MOHcerb 611ITB ycTpaHeHO. 3aK0Hi> n'bfiCTBiH Macci, no KOTopoMy 
peaKUifl iieHCAy AayMfl semecTBaMH ducTpo Aocruraerb paBHoa^ciff, 
ecJiH npoAyKTb peanqiH ne yAaJwercfl, naxoABrb o6uiHpHoe npa- 
irbHeHie bi> peaKiiiaxi> hchbofo opraHiisMa. Oahhi> b8i> cnoco6oBi 
yAajieeiH TaKHxi> npoAyKTOBi> — aepeBOAi> Hxiy bi^ HepacTBopHnoe co- 
CTOflHie, ocaMCAenie. IIoaTOMy, KaKT> Hanp. ajw npoAOJiJKeHifl paa- 
jiOHcenifl CO2, b^poatho, BancHO yAa;ieHie yrjieBOAa bi> BBA'b Repa- 
CTBopHMaro KpaxBiaJia, TaKi* h ajih o6pa30BaHiH 6ojikuiBXi> kojih- 
HecTBT, 6'bjiKa bi> ciMeHax'b Heo6xoAHMO BWA^JieHie ero na-b pac- 
TBopa, Bi) KOTopoMi> coBepmaeTCH peaKuia cHHTesa. Ec;ih me axa 
peaKuiH coBepiuaeTCfl bi> KHCjioM'b pacTBop'b ^), to HaH6ojrJ^e qoa- 
xoAHiUHMi) coeAHHeHieMi> A^H BUtt.'kjieniH 6yAyTi> KncJiBie frkuKH- 
HyKJieoajii>6yMHHU, KOTopue qpesBuqaftHo Jienco ocancAaiOTCfl khcjio- 
xaMH (AaHce yrjieKHCJiOTOfl). 

BjiaroAapfl dTOMy, coeAHHeHie 6t;iKa ci> (j[>oc4)opHOfi khcjiotoB 
Bi> HyKJieoa;ik6yMHHi> Moxterb o6e3neHHBaTb apoAOJiiKeide peaKuia 
oGpaaoaaHifl h cKoaneHifl 6±jikb, Kb d^MeHH. 

TaKHMi> oCpaaoifb, ^c^pnan KucAoma Koceennoy npHBHuaa 
yqacTie bi> o6pa30BaHiH HyKJieoajib6yMHHOBi>, Mooicemb eAismt,: I) ud 
pctaeumie cfbAUimf yuacmey/i ei CKonAeniu StbAKoeh 6^ cthMCHu; 2) na 
tiXh coxpanenie, o6ycji06AueaH coxpanenie pacmeopuMOcmu nyKAeoaAh- 
6yMUHoeh 1*, uaKonem, 3) na npopocmanie, docmaeAJtji neoOxoduMHu 
MamepiaAh dAH cunmeaa HyKAeonpometidoffh^ 

Bt. Apyroft K0M6HHauiH ct e'fejiKaMH, bi KaqecTB-fe ayKJieoupo- 
TeHAOBT> OHa 0Ka3UBaeTi> BJiiflHie ua phatj Apyraxij, He Meate BaH<- 
Huxi> npoqeccoB-b. 

OAHaKO BT> 3Tofl (|)opM'fe coeAHHeHifl efl pojib onpeA'feJiflexcH ae 
CTOJibKO CBfl3bK) (Tb 6'bjiKaMH CKOJibKO yqacxieM'b Bi> cTpoeniH ay- 
KJieaaoBoft khcjiotw. HyajieHHOBaH >Ke KHCJioxa, Kaaij mu lenepb 
aaaeM'b, npHaHifaa rJiaBHbiin> o6pa30Mi> yqacxie bt> cxpoeaia flApa, 
arpaexTj pojib bi> paaMBOHceaia (npncyxcxBie ea bt, 8ii6pioBa;ibHwx'b 
KJi'hxKax'b, cnepMaxoaoBAax'b a acoMaxotfiBxax'b) h bt> BUA'i^eBiH 
ceapexoBT. a aasaifb (npacyxcxaie B'b mejiesax'b npaBAa Koacxaxa- 
poaaaaoe noaa noqxa acKjiioqaxejibao aa HCBBOxabix'b oO'beaxaxx). 



*) Ho KpaflHefl irfep^ Bcfe Ha6A]0AeHiii roBopHTi> sa to, <ito ajiefipoHOBUii 
sepHa o6pa3yjoT0H bt. KJi'bTO(iHoin> coKt, ta* bt> 6oJibmBHCTBi c;iyHaeBi> aa^Aio- 
AacTCH KHCJiaa peaKuin. Cm. Pfefber Pfauzeupbysiol. Bd. I, p. 458. 
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IIpeAoojiaraeMafl Hsi ocHOBaHia aroro pojib (|)oc4)opHO& khcjiotu 
BTb pasMHOHceHlH K;r&TOKi> nOKa dKcnepHMeHTajibHo Majio H3c;rbA0- 
BaHa. y BbicojHZ'b paCTOHid OHa ifOH<eTi> npoflBHTbCH bi> cjiyqa-ib 
HeAocTBTKa (|)oc(j[>opa bi* saAepxcidb pocTa, xoth AOKasaTB, ^To oao 
cboahtch HMeHHo Ki> saAepxcirb A'feJieHifl, sjifkch AOHOJibHO tpyaho. 

JIjih dTofl ufkJiB npeADOHTHTejibH'fae 6o;i'be npocTue, HHSinie opra- 

HHSMIil, KOTOpiilMH, A'i^fiCTBHTeJIbHO, LoeW ^) H BOCDOJIkSOBaJICH. 

Orb KyjibTHBHpoBaJTb Spirogyra nitida h Weberi AsyMfl paBHUMH 
nopuiflMH B-b pacTBopax'b nBTaTejibHux'b coJieft cb 4)oc(|)opoM'b h 
6e3'b Hero. Kpoirl^ Toro, bi> Haiajrfa onuTa 6faiJia BBHTa oahb koh- 
TpoJibBBH nopqifl, paBHaa oaHTHbiMi>. KyjibTypu ctobjih (Tb cpeAHHbi 
AeKa6pH AO cpeAHHu HHBapa npa 3--6^ h noTOiii> eme4 HeA'feJiH 
npH 10 — 12^ Ha paBcbflHHOMii CB*Ty. 

Bi) peayjibTarb OKasaJiocb, <ito KOHTpojibHafl nopain B'facH^ia 
22 Mrp. nopuifl c^b P — 75 Mrp. h nopuia tes-h P — 39 Mrp. J^jibhs. 
KJi±TOKh 3% pacTBopi^ cb P 6biJia BABoe 6oJibiiie, Tbiii> 6e3'b P. 

Loew saKJifo^aerb oTciOAa, 4to dTHMH onbiTami AOKasuBaercn 
Heo6xoAHMocTb <|)oc4)opa a^h pocTa h pasMHOHcemfl. 

He roBopfl y»<e o HeAOCTBTKax'b bi> nocTaaoBid^ onuTa (ne- 
6jiaronpiHTHoe a-^h pasBHTifl BpeMa roAa), mh^ KanceTca, h caiio 
saKJiioqeHie coAepncHTb bi> ce6'b BHyrpeHHee npoTHBop'bqie, rairb 
KaKi> ABJieHifl pocTB (bi> AaHHOMi> cjiyHBfh yaeJiBqeme AJiRHbi kji^tkh) 
B paaMHoxceHifl ao HBB'fecTHOfl CTeneHH iiCKJiioqaiOT'b Apyrb Apyra. 

B'feAb, eCJIH K^ltTKa qaCTO A^JIHTCH, to npH TOft »e CKOpOCTH pOCTB 

AJiHHB ea Ao;i>KHa yMenbuiaTbCfl. Haotoporb, ycHJieHHbifl pocTh Kb 
AJiHHy BcoHcerb npoacxoAHTb BMeHHo orb BaAepncKH bi> A'^JiaHie. 

4to Loew flirbJi'b a'^JIo TOJibKO ci> pasjiHqiflMH bt* pocrb, mohoio 
aaKJiioiHTb Bs-h Toro. qro bt> KOJiaqecTB'fe RH'bToirb pa3HHm>i cyme- 
cTBeHHofi He 6biJio, b6o no4TH BABoe 6oJibnieMy atcy BOAopocjiefi (Tb 
4)oc4>opoMi» Bno/iH'b cooTB-bTCTBOBBJia BABoe 6oJibniaa ajihhb icribTOKii. 

TaKBMi> o6pa30M'b, onbirb Loew'a CKop'fee AOKasMBaerb, bto 
OTcyxcTBie 4)oc(j[>opa bt, AaRHOM'b cjiyqa* CKaaajiocb JiHuib btj aa- 
AepscK* pocTa, a ne bt. saAepxtK'fe A'feJieHifl. ^). 

BjiiflHie 4HX^4>^PHofl KHCJiOTU Ha paanifomeHie en^e Moxceri) ckb- 
aiaaaTbCfl 6;iaroAapfl y«iacTiiD nyKiieHHOBOfi khcjiotm bt* CTpoeaiH 
iiyHccKHX'b nojioBbix'b ajieMeHTOBi). 



») Zoeto, Biol. Ceutralbl. 1891, p. 269. 

*) MemAy T^M-b Hammarsten, nanp., ccujiaeTca Ha onurb Loew'a, KaKi) aa 
aoKasaTejibCTBo TaKoro BJiiiiHifl. 
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BsvjiBji'b Miescher'a, qro HynjieHHOBaH kbcjiotsl ^der einzige 
konstante Factor'' hxi> cTpoenifl ao chxi> nopi> ae Bcrp'bTHJTb bos- 
paHceHiH HH Bt OAHOMi> (J)aK'rk. Bch Apyrin Ben^ecTBa, Aaxce 6'bjnxaj 
Moryr-B oxcyTcxBOBaTb bt> roJiOBKaxi> cnepMaT030HA0Bi>, ho HyioieH- 
HOBafl KHCJiora BcerAa BwhercHf coctrbjihh HHorAa ao %^/o Bceft 
ro^iOBKH (y Jiococfl) bi^ coeABHeHiH crb npoxaMaHoifb ^). HaMx He- 
HBB'fecTHO noKa, Ha* Hewh ocHOBaHO TaKoe Aosi^pie opraHH3Ma nrh 
BTOMy BemecTBy, 6jiaroAapfl KOTopoMy bi> onpeA'i^eHHJbid MOMenrB 
3RH3Bb opraHHBMa cocpeAOToqHBaeTCfl no npeHnyiuecTBy bi> HeifB, 
BO yqacTie 4)oc<}K)pHofi kbcjiotbi b^ pasMHOTKeHiH 6jiaroAapfl dToiiy 
MOHceTt npoHBETbCfl wh pa3JiHqHuxi> 4)opiiaxi>. HeAOCTaTOKi> en, 
Banp., «03KeTi> CKaaarbCH HeAopa3BHTieMi> MysKCKHX'b opranoB'b bah 
oco6eA (y AayAOMHUX'b pacreHifi), HeHopMaJibHocTHMB wh caMOMT> 
on;ioAOTBopeHiH h HaKOHem>, 6biTb MOHcerb, Aance vb BSM'&fleHiH wh- 

ROTOpblXli HaCJI'bACTBeBHKX'b npHSHaKOBl). JIjIH OpOBi^pKH aTBXT> 

npeAnoJioxceHifl noKa eme ne iipoH3BOABJiocb oobitobi*, b SA'icb a^h 
6yAyiUHX'b HBCJi'feAOBaHifl OTKpuBaercH oiapoKoe nojie. 

Ho, KpOM'b BJiiHHJfl Ha jjfbneme b ooJiOBoe pasMBOHceBie, bos- 
MOHCHO TaKHce, 6jiaroAapH HeyKJieHHOBOft KHCJiorb btl oourb Loew'a, 
BJiiiiflie Ha pocrb. 3to BJiuiBie, b^poatho, naxoAHTCfl bi> cbhsb cn> 
SBaneHieM'b ByiueBBOBofl KRCjiOTbi bT) o6pa80BaHiB b BUA'^eniM 
pa3;iHqHbixi> ceKpeTOBi> b 3H3bni9, sto moscho npeAHoJioxcBTb, qacTbio 
Ba ocBoaaHia Ba6jiioAeBifi HaAi^ desisBAepBUMH qacTUMB npoTo- 
HJiacTa, qacTbio ua ocHoaaHiB BBCJi'bAOBaHifl xHMBqecKaro cTpoe- 
HiH H CBOfiCTB'b ByKJieonpoTeBAOBi>. 

BjiaroAapH ODBrrairb Elebs'a, neoAHOKpaTHO noATBep»cAeHBbiin> 
noTOM'b ^), Mbi sHaeMX, <ito 6e3'bflAepHbiH qacTH npoTonjiacTOBi> He 
B-b coctohhIb o6pa30BaTb uejiJiio;ie3flofl o6o;ioqKB. Haberlandt B3i> 
Ba6jii0AeHid U8ij{i> nojioxceflieMi> BApa no oTBomeBiio s^h pacTyn^efi 
oCojiOHK'b npBUiejrb irb TOMy Hce saKJiioqeBiio o saBBCBMOCTB o6pa- 
30BaHiH efl orb BApa. 

Ci) ToqKB spi^Hifl XBMflqecKaro CTpoemn rjiaBHofl cocTaaHofi 
qacTB HApa, HyKJieBBOBofi KBCJioTbi, Tanan aaBHCBMocrb CTaBOBHTce 
BUOJiwh B^poHTHOJl. KaKi> Mbi SHaeMii, Bi) en qacTHii^ BcerAa BirfeercH 
yr;ieB0ABaH rpynna h noTOMy yqacrie en B'b o6pa30BaHiB reiccoaa- 
HOBii B neHT03aH0Bi>, o6pa3yK)uiHX'b o6o;iOHKy ropasAo noHHTH'feey 
H'ibMi) o6pa30BaHie ri^xi* >Ke BeuiecTB'b bst* 6t;iKOBoS nacTBiibi, bi> 



*) BUrian Ergebnisse d. Physiologie von Ascher and Spiro 1904. 
*) JlHTeparypy cm. Haberlandt, Physiol. Anat., 1904, p. 61. 
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KOTopoft yrjieeoAHaH rpynna ao chxi> nopi> ocTaeTCH noAi> 6ojib- 

UIHM'B COMH'bHieiTb. 

Bi> CBfl3H CTh 9TBWb cTOMTb, 6uTb MOxceTb, yKasuBaeMoee Fe- 
pacBMOBioii'b H Haberlandt'oirb ^ BJiiHHie flApa na pasBHiie xJiopo- 
DAacTOBi>. 9th opraHu no XHUHHecKOMy cocTaay, no Bceny eiipofl- 
Tiio, cocTOflTb H3i> rAHKQnpoTeHAOQi> ^) (Tb o^eHb paasHTOft yrTO- 
BOAHoft qacTBK) H noTOMy HX-b o6pa80BaHie MOHcerb CTOHTb bi» sta- 

BHCBMOCTH OTb HyKJieHHOBOft KHCJIOTBI HApa. 

TaKBMi> o6pa3oirb, (fK)C<})opHafl KHCJioTa Moxcerb BjdflTb na 
pocTb, BO nepBUXi>, CBOHirb yqacTieMi> bt> Typrop^ KjrbTOK'b bi> 
30ffb pacTnHceHiH h, bo BTopuxi>, Hepe3i» yqacrie HyKJieHHOBOft kh- 
cjiOTbi Bi> odpasoBaaiH o6ojio«iKH. 

Jlpyrafl pojib, Koropyio aioxceTi) arpaTb (|)OC(})opi> bi> oOwbtrb 
BenxecTBi>, naxoAflCb B'b HyiuieHHOBOfi KHCJioTt, — dTO yqacrie bi> 

06pa80BaBiH BBSBWh. 

Ha yqacrie HApa bi> 9toui> npoqeccrb yKaabisaJTb Hofer ^) cbo- 
HUH onbiTaMB ci> aMe6aMH. Be8i>flAepHbie KycKH aned'b opoAOAHcaJiH 
ABHraTbCfl H acBTb, ho 3HaHHTejibH0 TepHAH cnoco6HocTb nepeaa- 
pHBaTb HBmy. Ha Ty-ace CBHsb (Tb aHSBiiaMH yKaauBaerb CBJibHde 
pasBHTie flAepi> m cooTB'bTCTBeHHo 9T0My cKOOAeHie nyKAeBHOBOft 

KHCAOTU BT> SKeAeBHCTUX'b KA'^TKaX'b, BUAtAHIOniHX'b pa3AHHBbIH 
dHSBMU. 

Ha ocHOBamH MHKpocKonHqecKHX-b Ha6AiOAeHift HaA'b npoaeccoMi> 
BbiA'&AeBiH ceKperoirb h8i> sejiesHCTbix'b KA'bTOicb Macallum ^) name 
cmjifiuvh THnoTesy, ^to xpoMaTHHi> nApa Aaerb cHanaAa nposHMO- 
reHi>, KOTopuft, nepexoAH bi> iiHTonAasMy, npeBpamaercH bi> aepna 
3HMoreHa, Aaiooiaro, HaKOHem>, npH BUA'i^eHiH h81> KjrbrKH dHSHMy. 

HaKOHeiTb Spitzer h Herlitzka onpeA'bAeHHO crapajiBCb noKasaTb, 
qTO HyKAeonporeHAaiTb caMBMi> npHHaAAenfarb cBOftcTaa dH8HMi>. 

Pa6oTy Herlitzka h ynce pa36Hpajrb bt» IV rAaa'fe, h noTOMy 
ynoMHHy BA'&cb TOAbKO o pa6orb Spitzer'a ^) 

Cbohmh onuTaMH oht> xork/rb noKasaxb, qTO OKHCJiHTeJibHun 
CBoftCTBa 0KCMAa3i> npHHaAAeMcarb HyiuieonpoTeHAairb h bi> oco- 
6eHH0CTH Hxi> HyKJoeHHOBoft HacTH, coAepxcao^eft xcejrteo bt> oprasH- 



*) HaherlandU Pbysiolog. Anatomie, 1904, p. 26. 
«) Winter stein Bericht. d. hot Gesellsch. 1901 p. 326. 
') Pfeffer, PflanzeDphysiologie, B. I, p. 46. Oepeopm, 06mafl (t)H3ioJiorifl II, 
422. 
*) Green-Windischy Die Enzyme, 1901, p. 387. 
*) 5iw7ifer, PflOger's Archiv, B, 67, p. 615. 
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HecKOMi> coeAHHeHiH. Ho irb ero H3c;i'kA0BaHiiiiii> npBM'bHHMO To-Hce 
BOdpaH^eHie, KaKi> h ki. mcJi^noBamnuiy Herlitzka: npa coepeMeH- 
Huxi) MeTOAaxi> orji'bjiemli HyKJieonpoTeHAu h dHSHHu MoryTi> co- 
npoBowAaTb Apyn» Apyra h TaKHMi> odpasoM-b Aasar-b uoboa'i> ki> 
BsaHMHOMy OTOHfAecTBJieHiio. AoKasaTb >Ke, qro in> npenapary ey- 
KJieonpoTeHAa He npHH'bmaHo ApyrHxi> BeiuecTBi> bi* KOJiHnecTBarB, 

A0CTaT04HbIXl> A^H A'feflCTBifl aHSHHBl, nOKa COBepmeHHO HeBOSMOHCHO. 

EcjiH, TEKHMi) o6pa30irb, He A0Ka3aH0| qro HyKjaeHHOBaH KHCJiora 
HenocpeACTBeHHO BXOAHTb B-b BemecTBO aH3HMu, TO yqacTie ea h, 
cjrfeAOBaTejikHO, (})oc(|)opa bi> naKOfl-TO noKa HaMi> HeeaB'ibcTfloft 
(i)opM'b Bi} o6pa30BaHiH dH3UH'b ocTaeTCfl Bce me BecbMa B'kpoHT- 
HBiM'b r;iaBHk]Mi> oCpaBOMi^ bi> BHAy yHce yKaBaHHaro cKonjieHia 
dToro Ben^ecTBa bi> BHA'^HTejibHuxi> »(ejie3axi>. 

HApaiTb en^e npenHCUBajiacb Schmitz'siiii h Strasburger'oM'b ^) 
BaHCHaH po;ib B-b cnmes'b 6±JiKSi. Ho^ no oTHooieHiio ki> daHBMaio- 
mefi Hacb HyKJieHHOBOfi Kjucjiorby bto yKadanie BpflAi> Jih MOHcerb 
HafiTH npHM'feHeHie. XflMsqecKoe crpoenie 3Toro aen^ecTBa croHTb 
Tarn* AajieKo orb cTpoeeiH 6'feAKa, hto Hy^eaii A-nHHHufl pHA'b npo- 
n^ccoB'b, qTo6u no;iyqHTb*H8i> OAHoro coeAHHeHin Apyroe, nodTOMy 
npeAno;ioH(HTb HenocpeACTBeHHoe ynacTie HyKJieHHOBofi Kecjiotii bi> 
cHHTeB'b 6'fa;iKa He npeACTaBjineTCfl B03M0HCHbiMi>. Eahhctbohho, bi> 
Hewh noKa mohcho AonycTHTb yqacTie HyKJieHHOBOfl khcjiotbi B'b chh- 
Te3^ 6'fe;iKa, 3to B'b o6pa30BaHiH ch 6'knKOM'b HyK;ieonpoTeHAOBi>, 
KOTopwe npH BTOM-b HrpaJiH 6bi ry-Hce pojib B'b cHHxes'fe, naKi* h 
HyK;ieoa;ib6yMUHbi: ohh suji'hjiHJivi 6bi hoctohrho 6'bJiKH hbii pe- 
aKu,m n 3thmii o6e3neqHBa.iH 6u A^JibH'fefimee en npoAOJiHceHie. 

ECJIH, COrJiaCHO HOBUlfb B033p'bHiHM'b Ha dHBHMU, CHHTe3'b BblSU* 

BaeTCfl Tofl me 3H3HMofl, KaK^b h paBJioHceme, t. e. TpancHHOM'b (hjih 

TpHDTaSOfl), TO CBOflCTBO HyKJieOUpOTeHAOB'b npOTHBOCTOflTb A'bflCTBliO 

dTOfi 9H3HMbi corjiacoBaJiocb 6u cb TaKHM'b npeACTaajienieM'b. 

TaKHifb o6pa30Hx, bi> H'J^KOTopux'b cJiyqaHX-b (nanp. JiyKOBH- 
uax-b Allium) KocaeHHoe yqacTie HyKJieHHOBofi khcjiotu bt> o6pa- 
soBaniH 6'bAKa bobmohcho. AaJibH'fefimifl HBCJi'bAOBaHiH HanpaaneH^ 
HbiH AJiH npoBi^pKH dToro npeAnojioHfenifl aojihchu noKaaaTb, BcerAa 
jiH npa cHHTes'b oCpasyercH 6'hjioH'b cBflaanHbifi ci* (})oc(])opoM'b. 

MH-b ocTaeTCfl Tenepb paBCMOTp'bTb, KaKyio pojib MOJKeT'b HrpaTb 
({)oc4)opHaH KBCJioTa, BxoAH B'b cocTaB'b jieuHTHHa H opraHO(})oc(i)op- 

HMXTj KHCJlOTh. 



*) Loew, Biol. Centralbl., 1891, p. 271. 
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OxHocHTe^ibHo JieuHTHHa Loew'oMT* (1. c.) 6iaJio BUCKasaHo npeA- 
nojiOHceHie, tto oht> yHacTByeTij e-b (|)H3ioJiorHHecKOM'b comHceHie 
HCHpoB'b 6;iaroAapfl xoMy, qxo B"b HeMT> qacTHua »CHpa nojiynaerb 

B03M0)KH0CTb ncpeXOAa Bl* BOAHUft paCTBOp'b. Ho, COrJiaCHO HaCTOH- 

uiBWh BOBBp-feuiflM^ Ha ({)H3iojiorHqecKoe co>K>KeHie, nosBOJiHTeJibHO 
CBJibHO coMirbBaTbCfl, qTo6H Hcapbi HenocpeACTaeHHO TaKOBOMy noA- 
BeprajTHCb; BtpoHTirbe Bcero, hto ohh npeABapHxeJibHO nepexoAurb 
B'b yrJi6B0Abi b, TaKHMi* o6pa30M'b, o6xoA»Tb saxpyAHeHie, koxopoe 
sacxaBHJio Loew'a npaBJieib JieuHxairb kt> yqacxiio B'b npouecc* 
coHOKeiiifl. FopaBAO toji'he B'fepoHXHa ero pojib B'b cxpoeHiH npoxo- 
njiacxa r, rjiaaHuifb oCpasoM'b, ero KOHcacxaro cjioh. 

OhI) HHPA'i^ He cKonJiHexci] B'b xaKHX'b 3HanHxe;ibHbix'b KOJiaqe- 
cxBax'b, Koxopbifl noBBOJiflJiH 6bi npeAHOJi^raxb sa hhmii snaqeaie 
3anacHoro Bemecxaa, Aa a cnoco6HOCxb ero pasjiaraxbcn npa rojio- 
Aaaia^ nacKOJibKO mohcho cyAaxb hbi* npHBeAeHHBix'b Bbime AaH- 
Hux-b, He xaK-b BeJiBKa aaK'b y HtapoB-b, 6'kjiKOB'b ajia yrjieaoAOB^b. 
yqacxie Hce ero B'b cxpoenia KOHCHCxaro cjioh npaHy3KAeHi> 6biA'b 
npHHflXb Overton 0, na ocHOBania CBoax'b o6cxoflxeJibHbix'b mcjib- 
AOBaHifi o npoHHaaeMocxH aHajiaHOBbixi* KpacoKi>. Oa'b Ha6jiK)AaJi'b, 
Hxo npa )Ka3HH npoxoAaxi> B'b npoxonjia3My xoJibKo x* aHHjiHHOBUfl 

KpaCKa, KOXOpblH paCXBOpHiOXCfl B'b X. H. JianOHAaX-b, K'b KOXOpUM'b 

DpHHaAJieHcaTb jieqaxaHT,. HeAaaHO, anponeM-b, co cxopoHu Nat- 
hanson'a ^) noHBajiacb Ha6jiiOAeHJfl, npoxBBop'bHamiH ranoxeB'b Over- 
ton'a, xaK'b hxo Bonpocb eme ocxaexca oxKpbixfaiM-b. 

Kpoirb xoro, KaK-b ynce 6biJio ynasaHO B'b V-oft rjiaa'fe, oqenb 
B03Mo>KHo, qxo JieuaxBHi. npHHHMaexT> yqacxie B'b cxpoenia x;iopo- 
nJiaexoB'b. B'b caasa Cb axaa-b neAOCxaxoK'b (i)OC(|)opHOft khcjioxu 
M07KexT> oxpawaxbCfl He xoJibKo Ha ocMOxaqecKHX'b caoftcxBax'b npo- 
xonjiacxa ho xaKHce a npaxoM'b ropasAO saaqaxejibH'fee Ha pasBHxia 
accaMajifluuoHaaro aunapaxa. Yqacxie me Jieuaxaaa bi> npoqeccb 
pasJioMcenifl yrjieKacjioxw, npeAnojiOHceaHoe Stoklasa (cm. rjiaay V), 
AO cax-b nop-b opaMbiMa onuxaMa ae noAxaepAHJiocb. 

Eme MeH'be, q'faM'b o Jieii^axBH-fe, npaxoAaxca CKaBaxb o pojia 
(|)oc(t)opa Bi> opraHO-(|)oc4)opHHX'b KacJioxax'b. IIoKa HaftAena B'b 
6ojibmaxi> KOJiaqecxaax'b jianib aH03aTO-(])oc4)opHaa KacJioxa B'b 
cfeMCHax'b B Mbi MOHceifb efl npaAaxb Jiaiiib oaho Baaqenie: o6pa3yH 
ci> (t)oc(|)opH0fi Kacjioxofi KOMn;ieKCHoe coeAaneHie, ona ycxpaHHexi> 



*) Overton* Jahrbacher f. wissensch. Bot. B. 34, p. 670. 

*) Nathansohn. Jahrbflcher f. wissensch. Bot. Bd. 39, 1901., p. 607. 
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speAHUH nocJi'i^ACTBiH orb CKomieHiH cojieft dTofi khcjiotu na KJi'frrKy 
npH cosp'bBaHiH cbueuE. Jlna nHTaHin sapoAuma dTO coeAHHeHiet 
noBEAHMOMy, sHanemA He Bwbevb, TaKi> KaKi^ eiiy, Kain> y»e 6faiJio 
cRasaHo, AOCTynHa MHHepajibHaa (|)oc(f>opHafl KHCJioTa crb caiiaro Ha- 
HaJia npopocTaHia. 

Ha ocHOBaHiH acero CKasanHaro bi> dToft rjiaadb mbi BHAHM'b, hto 
(t)OC(})opHaH KHCJiora bi> (i)opM'b coJieft hjih me bi> (|)opirb KOMJieKC- 
Bux'h opraHHqecKHxi> coeAHHeHift uomeTb OKaauBaTb aninHie to 
apHMoe, TO KocaeHHoe, to 6o;rbe, to MSH^e OTAaJieHHoe p^nlHTejibHO 
Ha B&b npoqeccu skhbhh pacTeHin 6yAyTb jih ohh npoqeccaiiH Bere- 

TaTHBHblMH HJIH peOpOAyKTHBUblMH. 

KaKiH H31> dTHXT} B03M0}KH0CTefl, npeAHOJIOMCeHBUX'b Ha OCHO- 

Banin H3y<ieHifl npeBpan^enill (})oc4)opa, A^ficTBHTeJibHo ocyn^e- 
cTBJiAfOTCH Bi> pacTeniH npH neAOCTaTK^ bi^ uewh (|)oc(t)opa, dTo — 
aaABHa 6yAymaro Hacji'^AOBaHiH. Bi> BCHKOM'b cjiyqa'b BH^mHift 
3<j[>4)eKTi> npn aToii'b jiojimewh 6uTh qpeaBuqafino paanH^HUirb y 
padJiH^Hurb pacTenifl, bI) pa3JiH(iHbixi> opraHaxi> h na pasHurb 
CTaAiflXT} H yirfen^BTb bT) ce6'6 B&b nepe^HCJieHHbifl bosmohchocth. 
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